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  Increases in runoff and erosion following a forest fire are often attributed to the removal 
of the surface duff and litter, the formation water r pellent soils, and surface sealing.  
There has been considerable work on the influence of water repellency on post-fire 
runoff, however few studies have addressed the hydrologic importance of litter and duff 
consumption and surface sealing.  To further understand these processes, six controlled 
burns were conducted within Lubrecht Experimental Forest, Western Montana.  Three of 
the study sites were situated on a granitic sandy loam soil formed from quartz monzonite, 
with Lodgepole pine (Pinus contorta) and Douglas fir (Pseudotoga menziesii) as the 
dominant vegetation.  The other three sites were located in the northwestern part of 
Lubrecht forest, where the dominant tree species is Ponderosa pine (Pinus Ponderosa) 
with sporadic western larch (Larix occidentails); soils are formed out of Belt series 
metasedimentary rocks and consist of gravelly silt loams that contain 50% angular rock 
fragments.  A rainfall simulator was used to measure overland flow associated with pre- 
and post-burn treatments within replicated 0.5 m2 plots.  Rainfall simulations were also 
conducted on adjacent unburned plots, before and after the manual removal of the duff 
and litter layer.  To further examine the role of ash in post-fire environments, 
micromorphological assessment of soil profiles were conducted via thin section analysis.  
  Within granitic soils, burning resulted in a decrase in mean infiltration capacity from 
9.1 to 3.5 cm.hr-1, while burning had no effect on infiltration in Belt series soils (2.3 and 
2.3 cm.hr-1).  The manual removal of duff and litter within Granitic soils resulted in a 
mean infiltration reduction from 6.4 to 4.0 cm.hr –1, while Belt series sites exhibited no 
significant change (2.3 and 1.6 cm.hr –1).  Decreases in infiltration associated with both 
treatment types are attributed to surface sealing.  The larger infiltration decrease due to 
the burning treatment is the result of a thin ash lyer, which provided an additional source 
of fine material that contributed to surface sealing.  The sealing effect was minimized 
within the Belt series sites due to the fact that te infiltration capacity was already 
relatively low prior to treatment.  The ash layer dposited on the soil surface following 
the fire treatment was divided into black and white components, where white ash 
pertained to the completely combusted calcium portion, and black ash was defined as 
small char fragments (diameter < 1 mm).  Micromorphlogic observations within 
Granitic soils indicate that ash may contribute to infiltration reduction following fire in 
two ways: 1) by white ash filling pore spaces, and 2) by black ash becoming oriented 
parallel to the soil surface creating a thin layer of low porosity and permeability within 
the upper few millimeters of the soil.   
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Wildfire is currently viewed as the dominant driver of sediment flux in semi-arid 
mountainous forests (Rice, 1982) and therefore a key element in landscape evolution 
(Meyer et al., 2001; Moody and Martin, 2001; Meyer and Pierce, 2003).  Increases in 
runoff and erosion following forest wildfires have b en observed in the western United 
States (Benavides-Solorio and MacDonald, 2001; Moody and Martin, 2001), 
Mediterranean Europe (Shakesby et al., 1993; Cerda, 1998) and South Africa (Scott and 
Van Wyk, 1990, Fernquist and Floraberger, 2003).  Disturbances, such as fire, are an 
important element of natural systems and critical in maintaining the resilience and 
productivity of aquatic ecosystems (Poff and Ward, 1990; Reeves et al., 1995; Miller et 
al., 2003).  Despite the ecological and geomorphic benefits wildfires provide the 
increases in runoff and erosion following a fire pose a serious concern to downstream 
water quality and a risk to human life and property within the urban forest interface due 
to flooding and debris flows events (Robichaud et al., 2000; Cannon et al., 2001; Moody 
and Martin, 2001).  Reducing these hydrologic impacts of wildfire through post-fire 
management depends on understanding the factors that control runoff and erosion in post-
fire landscapes.   
The effect of wildfire on soil and vegetation properties play a critical role in post-
fire hydrologic responses, the two most influential factors are the consumption of ground 
cover during the fire (Cerda, 1998; Beeson et al., 2001; Benavides-Solorio and 
MacDonald, 2001; Johansen et al., 2001; Wondzell and Ki g, 2003) and the development 
of a water repellent layer within the soil (Scott and Van Wyk, 1990; Shakesby et al., 
2000; Doerr et al., 2007).  The loss of organic ground cover during a fire increases 
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erosion in four ways:  it increases the potential for overland flow by decreasing surface 
roughness (Wondzell and King, 2003; Shakesby and Doerr, 2006); it exposes the 
underlying soil to rainsplash erosion and surface sealing, and it releases sediment from 
behind logs and other surface debris.  Ground cover l ss and erosion tend to increase with 
fire severity, as erosion rates increase sharply when t e amount of bare soil exceeds 60 to 
70% (Benavides-Solorio and MacDonald, 2001; Johansen et al., 2001). 
Intense soil heating associated with moderate to high severity fires results in the 
development of hydrophobic (water repellent) soils, which impede infiltration, so that 
even moderate intensity storms can generate overland flow (Doerr et al., 2007; Fox et al., 
2007).  This increase in overland flow is typically coupled with an increase in sheet wash 
and rill erosion, gullying (Imeson et al., 1992; Shakesby et al., 1993; Robichaud, 2000; 
Martin and Moody, 2001), and the generation of debris flows (Cannon et al., 2001).  Soil 
heating also contributes to disaggregation and increases the potential for surface sealing 
by fine soil particles.  
While the loss of surface cover and the formation of water repellent soils 
associated with fire activity undoubtedly contribute to decreases in post-fire infiltration 
and increased erosion, there is observational evidence that vegetative ash may also 
contribute to post-fire changes in runoff and erosion.  Martin and Moody (2001) 
commented on the ability of ash to increase the amount f fine material capable of 
contributing to surface sealing and thus decreasing post-fire infiltrations rates.  Cannon et 
al. (2001) documented the presence of wood ash within post-fire debris flows and 
determined that ash is an important control in the generation of these mass movement 
events, more so than rainfall intensities.         
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Vegetative ash is defined as fine particles of completely combusted organic 
material (Etiegni and Campbell, 1991).  However, this study will broaden that definition 
to encompass fine carbon-rich char fragments with a diameter of less than 1 mm into the 
term ash.  These fine char particles represent incomplete combustion of the organic layer 
and will be referred to as “black ash” within the overall ash layer.  Higher combustion 
rates form “white ash”, which is composed of calcium carbonate and oxides with traces 
of silicate, phosphorus, sulfur, and nitrogen (Demeyer et al., 2001).  Following a forest 
fire a mosaic of gray ash is deposited on the soil surface and should be viewed as a 
spectrum ranging from these two end members, black and white.  The physical and 
chemical properties of ash vary depending on the fuel type and moisture, as well as 
intensity and duration of a fire (Neary et al., 2005).  The distribution and thickness of the 
ash layer is determined by fuel concentrations and post deposition redistribution by winds 
(Neary et al., 2005).  Depths of ash deposits vary from a few millimeters to several 
centimeters (Cannon et al., 2001, Goforth et al., 2005) and carbonates in the white ash 
often increase soil pH for several years after a fie (Ulrey et al., 1993; Demeyer et al., 
2001).  Ash produced from forest wildfires may also pr vide an additional source of fine 
material that may clog pores and aid in surface sealing (Etiegni and Campbell, 1991; 
Demeyer et al., 2001; Martin and Moody, 2001). The potential for clogging of pores by 
ash may be increased by the tendency of wetted white ash to swell as a result of calcium 
silicate hydrate formation (Etiegni and Campbell, 199 ).   
Vegetative ash is often mentioned in the literature as a contributing factor in post-
fire infiltration changes, with responses varying from increased infiltration rates due to 
the ash acting as an additional storage unit (Moody and Martin, 2001; Woods and 
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Balfour, in press) to the ash layer decreasing infiltration by promoting surface sealing 
(Cannon et al., 2001; Moody and Martin, 2001).  However wildfire hydrology research 
has focused primarily on the effects of the loss of gr und cover and the development of 
hydrophobic soils; few studies have systematically focused on the effect of wildfire ash 
on post-fire infiltration.  The primary objective of this study was to determine the role of 
vegetative ash in fire-related infiltration changes, and thus contribute to an improved 
understanding of the variability in runoff and erosion after forest fires.  More specifically 
the objectives of this research were to: 1) assess the influence of fire on the generation of 
overland flow, 2) determine if ash is capable of blcking pore spaces and, 3) determine 
the characteristics that control the ability of ashto alter infiltration rates. 
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Study Area 
The study was conducted at the 28,000 acre Lubrecht Experimental Forest, which 
is located 50 miles east of Missoula, Montana (Figure 1).  The University of Montana 
owns and manages 21,000 acres of Lubrecht Forest and the remainder is cooperatively 
managed under the jurisdiction of the Montana Department of Natural Resources and 
Conservation.  The study area has a semi-arid, temperate mountain climate and elevations 
range from 1200-1350 m.  The mean annual temperatur is 7 °C and the annual 
precipitation is 55 cm, with nearly half falling assnow (Nimlos, 1986).  The forest is 
predominantly composed of Douglas-fir (Pseudotoga menziesii) and Ponderosa pine 
(Pinus Ponderosa), with scattered western larch (Larix occidentails) and Lodgepole pine 
(Pinus Contorta) (Methlen and Fiedler, 2006).  The majority of trees within the forest are 
80-90 years old with isolated clumps up to 200 years old; this is due to heavy harvesting 
in the early 1900’s, which removed nearly all trees larger than 30 cm (Methlen and 
Fiedler, 2006).  
 
 
Figure 1.  The position of the six study sites within Lubrecht Experimental Forest, Montana; three Granitic sites n the southeast and 
three Belt series sites in the northwest. 
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Methodology 
 To assess the degree to which post-fire increases in overland flow are attributed to 
the deposition of an ash layer the runoff response from two treatments, a controlled burn 
and manual removal of surface duff and litter were compared.  Rainfall simulations 
allowed for controlled comparison of overland flow measurements associated with pre- 
and post-burn treatments.  Rainfall simulations were also conducted on adjacent 
unburned plots, before and after the manual removal f the duff and litter layer.  The role 
of ash in post-fire environments was further examined through micromorphological 
assessment of soil profiles via thin section analysis. 
 
Experimental Design 
The fieldwork for this study was conducted within sx 50m2 sites at Lubrecht 
Experimental Forest (Figures 1 and 2).  Three of the study sites (G1 - G3) were located in 
the North Fork of the Elk Creek watershed, where the predominant vegetation is 
Lodgepole pine along with sparse Douglas-fir situated on sandy loam soils formed from 
quartz monzonite, which is part of the Winkler Soil Series (USDS Soil Survey, 1995).  
The other three sites (B1 –B3) were located in the northwestern part of Lubrecht forest, 
where the dominant tree species is Ponderosa pine with sporadic western larch; soils 
consist of gravelly silt loams and contain 50% angular rock fragments originating from 
argillite and siltite, which are part of the Crow and Courville Soil Series (USDS Soil 
Survey, 1995).   
 Within each of the six sites, four 2 m x 1 m areas were identified based on similar 
slope, aspect and ground cover (Figure 3).  Each 2 m x 1 m area was divided in half, with 
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the upper half used for sampling and the lower halffor rainfall simualtions (Figure 4).  In 
the lower half of the area, a 0.5 m2 plot with a 0.71 x 0.71 x 0.15 m steel perimeter was 
inserted 5.0 cm into the mineral soil in the center of the area.  The borders of the plots 
were sealed with bentonite and remained undisturbed for two weeks prior to the first set 
of rainfall simulations.  The corners of the upper half of each area were marked with 
stakes.  
In May of 2007, three additional 0.5 m2 plot pans were installed at each of the six 
sites to assess the hydrologic effect of duff removal.  Live vegetation and duff were 
















Groundcover in each 0.5 m2 plot was measured by placing a transparent grid with  
81 equally spaced points over the plot and tallying the number of points underlain by live 
vegetation, litter and duff, bare soil or ash (burned plots only).  Ground cover was 
determined before the plots were burned, immediately fter burning, and one year 
subsequent to the fires.  Slope and aspect was measured with a clinometer and compass 
respectively.  Soil samples were collected from each 1.0 m2 plot prior to the fire.  Particle 
size analysis was conducted using the laser diffractometry method (Beuselinck et al., 
1998) on a Malvern Mastersizer 2000 particle size analyzer (Malvern Instruments Ltd., 
Malvern United Kingdom).  Soil texture was classified in accordance with USDA (1994).    
 
Treatments (Fire and Duff Removal) 
Woody fuels consisting of logs and branches up to 10 cm in diameter were added 
to each of the 2 x 1 m plots at a rate of 90 Mg ha-1.  Fuel loads in this range are typically 
associated with high severity wildfires within the dry forest environment of western 
Montana (Personal communication Dr. Ron Wakimoto, Wells at al., 1979).  The plots 
were burned on two consecutive days in September 2006.  Relative humidity at the time 
of ignition ranged from 30 to 56 % and the ambient air emperature ranged from 17 to 27 
°C at sites G1 – G3 and 20 to 30 °C at sites B1 – B3.  The duration of active burning 
ranged from 30 – 40 minutes, with maximum flame heig ts of 3 – 4 ft.  Soil temperatures 
were monitored in each plot during the burn using four thermocouple probes attached to a 
data-logger.  The probes were positioned parallel to the mineral surface and inserted at 
roughly 0.5-1.5 cm increments to form a vertical comb-like array.  The uppermost 
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thermocouple was placed at approximately the mineral soil interface of the forest floor; 
the exact depth of each thermocouple in relation to the soil mineral interface was 
measured upon excavation of the probes.  Data from these probes indicated that during 
burning fire temperatures above the soil surface reach d 250 – 350 °C in the G1 – G3 
sites and 400 – 500 °C at the B1 – B3 sites; smoldering and ash formation were patchy 
within in all sites.  Following the burns, all of the sites were monitored for 72 hours to 
allow for cooling, after which time they were covered with tarpaulins to avoid wetting 




Following the burns, ash depths were measured and ash samples collected from 
each plot.  Particle size was determined using a Mastersizer 2000 particle size analyzer 
(Beuselinck et al., 1998).  Due to the high turbidity and abrasive nature of the processing 
technique associated with the Mastersizer, samples tended to deteriorate over time and 
were therefore run for only 30 seconds, in which time three measurements were obtained.  
Carbon content of the ash was determined using the loss on ignition method (Nelson and 
Sommers, 1996).  The dry mass of each sample was determined by weighing after drying 
in an oven for 24 hours at 105°C.  The dried specimens were then burned in a muffle 
furnace for 16 hours at 400°C to remove any organic matter within the sample, which 
was assumed to be composed primarily of black ash and larger char fragments.  The 
organic matter content was equal to the difference i  weight between the oven dry mass 
and the mass after burning.   
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Rainfall simulations 
The effects of the burning and duff removal treatments on runoff and erosion 
were evaluated by measuring the overland flow and sediment yield from simulated 
rainfall applied to each 0.5 m2 plot.  Pre-burn rainfall simulations were conducted on all 
four plots (A, B, C, and D) at the six sites in July and August 2006.  Within each site, 
plots A and B were subjected to post-fire rainfall simulations in September 2006.  A fine 
mesh screen was placed over one of the two plots to evaluate the effect of raindrop 
impact.  Following the 2006 post-fire simulations, all plot sets were left exposed to 
natural elements.  Between May and July of 2007, simulated rainfall experiments were 
conducted on all of the burned plots.  During the same period in 2007 pre- and post-
treatment rainfall simulations were conducted in the 3 “duff removed” plots at each of the 
six sites. 
In each rainfall simulation experiment, rainfall was pplied to the plot for 1 hour 
using a Norton type oscillating double-headed rainfall simulator.  In order to mimic the 
drop size distribution of a natural rainfall event, the Veejet 80100 spray nozzle was 
situated ~2m above the plot and maintained at a pressu  of 41±1 kPa (Groen, 2006).  
Water for the simulations was either pumped from a ne rby stream using a single stroke 
engine pump, or collected from the local water supply at the Lubrecht Experimental 
Forest camp.  Each 425 gallon water tank supplied enough water for two simulations.  
Periodically a small amount of bleach was added to the holding tank and flushed through 
the system to discourage the growth of any algae.  During the simulations the simulator 
was wrapped in tarpaulin to reduce variability in rainfall intensity due to wind 
interference.  Prior to each simulation the rainfall intensity was determined by collecting 
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the rainfall in a 0.5 m2 steel calibration pan placed over the plot; the target intensity was 
80 to 100 mm hr–1.  During each simulation overland flow samples were collected in one-
litre Nalgene containers, at one minute intervals for the first ten minutes and at two 
minute intervals for the remainder of the simulation.  If runoff rate exceeded 500 ml 
during a two-minute interval, then subsequent colletion intervals for that simulation 
were reduced to one minute.  
Runoff samples were returned to the lab where the sample volume was measured 
with a graduated cylinder.  The runoff rate, peak runoff and cumulative runoff were 
calculated based on the volume of runoff in each time interval.  The cumulative 
infiltration was calculated from the difference betw en the cumulative runoff and the 
cumulative rainfall, and the minimum infiltration rate was the difference between the 
rainfall rate and the maximum runoff rate. 
Samples collected from the post burn simulations were filtered through 4µm filter 
paper, dried in a 105 °C oven for 24 hours, and then reweighed to determine sediment 
yields.  The dry weight of sediment from each sample was recorded using a balance with 
an accuracy of ± 0.01 g.  The dry mass of filtered sediment was summed from all the 
runoff samples within the simulation to determine th otal sediment yield.   
 
Water repellency  
Soil water repellency was measured on one of the 1.0 m2 plots at each site before 
burning and 72 hours following the fire.  Prior to each test, the ash or duff layer was 
scraped away to expose the mineral soil.  Each 1.0 m2 plot was divided into 25 cells and 
the strength of soil water repellency in each cell was measured using the molarity of 
 15
ethanol drop (MED) (Letey et al., 2000).  The MED test involves the application of drops 
of ethanol of increasing concentrations until at lest one of the drops infiltrates within 5 
seconds.  The severity of hydrophobicity was categorized based upon the molarity of the 
aqueous ethanol solution that first infiltrated thesoil in accordance with Woods et al. 
(2007). 
  
Soil Micromorphological Analysis 
To better understand the effect of burning on soil infiltration, micromorphological 
analysis was conducted on samples from the G1, G2 and G3 sites before burning, after 
burning and following the first set of post-burn simulations.  Samples were also collected 
from the B1, B2 and B3 sites but could not be analyzed due to problems associated with 
impregnating the soils with resin.  To limit spatial v riability, all cores were obtained 
from within the same region of a 1 m2 plot at each site, a second core was collected at 
each site to provide a duplicate sample.  Core samples were collected using a slide 
hammer corer with a 5 cm diameter internal brass sleeve.  In order to improve resin 
penetration into the samples several 0.5 cm diameter hol s were drilled into the brass 
sleeve prior to sample collection.  After collection the cores were dried in an oven at 
105°C for 48 hours.  Water can inhibit complete polymerization of the resin or create 
cloudiness in the thin section (Salins, 2002).  Samples were then impregnated with an 
optically clear, low viscosity resin (EPO-TEK 301-2, Epoxy Technology, 2006) by 
placing them in a shallow bath of resin in a VWR 1430 vacuum chamber at -15 psi.  
Additional resin was added until there was visible saturation at the core surface.  This 
approach reduces the potential for air bubbles within the sample, which are increased if 
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the sample is immediately submerged (Black, 2001).  Samples were then placed in an 
oven and cured for 3 hours at 80°C.  It should be noted that some samples exhibited th  
formation of surface foam and incomplete impregnation due to high vacuum pressures 
(greater than -15 psi) causing epoxy separation.   The contaminated cores were discarded 
and the impregnation process was repeated with the duplicate cores collected from each 
site. 
The impregnated soil cores were cut perpendicular to the soil surface using a 
Felker Di-met diamond blade rock saw.  Half of the core was archived and the other half 
was polished using Buehler 2-spindle Polimet grinding wheels and grinding powder.  The 
polished face of the core was mounted on a 2 x 3 inch transparent thin section slide using 
a thin coating of epoxy. The mounted sample was then ground using an INGRAM thin 
section grinder to a thickness of 30 microns.   
Thin sections were analyzed using a petrographic microscope under both 
transmitted and cross-polarized light.  The vertical distribution of organic matter, ash, 
clastic material and pore space were quantitatively assessed using a point counting 
technique.  Point counts were conducted along ten profile lines spaced 0.5 cm apart and 
in vertical increments of 1.0 mm to a depth of 4.5 cm, thus totaling 450 points per slide.  
The results from the profile lines were averaged to provide one representative profile for 
each core.  Microscopic analysis was also conducted under cross-polarized light to 
determine if ash particles exhibited any mineral optic roperties.   
One thin section that contained a high proportion of white ash was selected for 
elemental analysis using a Scanning Electron Microscope coupled with and Energy 
Dispersive Spectroscope (SEM-EDS).   The thin section was mounted to an aluminum 
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carbon mount, finely coated with gold and micrographed within the SEM-EDS to 
determine the elemental components within a region of white ash.  Three spectral 
analyses, one point and two regional, were performed on a section of white ash located 
within the upper portion of the aforementioned thin section. 
 
Data Analysis 
  Determination of the time to ponding (tp , minutes) was complicated by the fact 
that most plots produced a small amount of runoff very early in the simulation due to 
rainsplash into the collection pan and partial saturation at the lower end of the plot.  Time 
to ponding was therefore determined on the basis of visual evidence of ponding on the 
plot surface and from a corresponding sharp rise in the runoff rate.  The volume of runoff 
collected during each sampling interval was used to calculate the runoff rate (q, cm hr-1), 
the mean runoff rate during the last 5 minutes of the simulation (qfinal, cm.hr
-1) and the 
total runoff during the 60-minute rainfall simulation (Q, cm).  The infiltration rate in each 
time interval (it) was calculated from the difference between the runoff rate and the 
calibrated rainfall intensity, and the total infiltra ion (Itotal) was calculated as the 
cumulative infiltration at the end of the 60-minute rainfall application period.  Total 
sediment yield (M, g) was calculated by summing the dry mass of sedim nt filtered from 
the runoff samples, and interpolating to estimate the missing values when runoff samples 
were collected at alternate 1-minute intervals.  
One-way ANOVA was used to test for differences between the G and B plots in the 
D50 of soil and ash, the percent sand, silt and clay in the soil, and the percent carbon in 
the ash.  A repeated measures ANOVA was used to test for the effects of burning on the 
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percent area that was hydrophobic, the time to runoff, the final runoff rate, the final 
infiltration rate and the sediment yield in the A, B, C and D plots.  Repeated measures 
ANOVA was also used to test for the effect of duff removal on runoff and sediment yield 
in the E plots.  Soil type (G or B) and the presence or absence of a screen were 
considered as between-treatment variables in all of these analyses.  Linear contrasts were 
used to determine which of the differences was statistically significant and the Bonferroni 
adjustment was used to control the experiment-wise error rate at an alpha level of 0.05 




Soils at the three sites located on granitic parent material (G sites) contained more 
sand but less silt and clay (P < 0.001) than those at the three sites on Belt Supergroup 
parent material (B sites) (Tables 1a, 1b).  Consequently, the G site soils had a mean 
median particle diameter (110 µm) that was more than four times the B site mean of 26 
µm (P < 0.001), and the G site soils were sandy loams, whereas the B site soils were 
gravelly silt loams. 
 
Effects of burning on ground cover, soil temperature and water repellency  
Prior to burning, the ground cover in the 0.5 m2 plots at all six of the G and B 
sites was very high, ranging from 86 to 100 percent with an overall mean of 95 ± 5 
percent  (Table 2).  Ground cover was especially high in the G site plots, where there was 
a mean of less than one percent bare soil compared to a mean of just over 10 percent in 
the B site plots.  Vegetation, consisting mostly of bunchgrasses and pine grass, was the 
dominant ground cover in the G site plots and the remainder was duff and pine litter.  
There was an average of 3 times less vegetation in the B site plots, therefore litter and 
duff were the dominant components of the ground cover. 
Burning consumed the duff and vegetation within all the plots leaving a black and 
gray ash layer that ranged in thickness from 0.6 to 1.2 cm (Figure 5, Table 1).  Mean ash 
thicknesses in the G and B plots differed by just 0.2 cm, but due to the low within soil 
variability in ash thickness the means were significantly different (P = 0.026).  The 
carbon content of the ash in the burned plots ranged from 20 to 72 percent with an overall 
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mean of 35.8 ± 13.0 percent.  The ash in the B plots contained almost twice as much 
carbon as the ash in the G plots and the means were significantly different (P = 0.015).  
Similarly, the median particle size of ash in the B plots was almost double that in the G 
plots and the means were significantly different (P = 0.004).   Ten months later, in July 
2007, vegetative regrowth was less than 3 percent on both soil types and a thin (< 0.5 cm) 





D( 50) Clay/Silt/Sand 
content (%)
D( 50) Carbon 
Content 
(%)
Depth         
(cm)
G1A 4 / 54 / 42 39.2 0.8 / 25 / 74.2 131.2 28.4 0.6
G1B 3 / 36 / 61 120.7 0.4 / 18 / 81.6 210.0 20.2 0.6
G1C 2 / 40 / 58 70.1 0.5 / 20 / 79.5 202.2 22.1 0.7
G1D 3 / 37 / 60 86.3 2 / 43 / 55 55.9 31.7 0.6
G2A 2 / 40 / 58 73.2 0.4 / 21 / 78.6 192.0 29.0 0.7
G2B 2 / 35 / 63 93.8 1.5 / 37 / 61.5 74.9 44.7 0.5
G2C 2 / 37 / 62 104.3 0.2 / 18.8 / 81 216.6 36.0 0.8
G2D 2 / 38 / 60 77.6 0.6 / 27 / 72.4 112.0 29.8 1.1
G3A 3 / 50 / 47 48.8 0.1 / 25 / 74.9 143.4 19.8 0.9
G3B 2 / 41 / 57 64.5 0.4 / 22.6 / 77 195.3 23.9 0.7
G3C 2 / 42 / 56 66.3 0.7 / 27 / 72.3 118.4 22.3 0.7
G3D 2 / 42 / 56 66.3 0.3 / 26 / 73.3 114.0 30.6 0.9
 Mean 2 / 41 / 57 75.9 0.7 / 25.9 / 73.4 147.2 28.2 0.7
 Stdev 1 / 6 / 6 22.7  0.6 / 7.4 / 7.9 54.9 7.3 0.2
G1E1 5 / 60 / 35 26.2
G1E2 3 / 37 / 61 84.7
G1E3 3 / 33 / 65 110.7
G2E1 5 / 47 / 49 40.7
G2E2 4 / 47 / 49 43.2
G2E3 2 / 21 / 78 349.1
G3E1 1 / 10 / 89 686.3
G3E2 5 / 50 / 45 26.0
G3E3 5 / 50 / 45 34.7
 Mean 3 / 38 / 59 155.7
 Stdev 2 / 15 / 17 223.6
 Mean 3 / 40 / 58 110.1
 Stdev 1 / 11 / 12 148.1
 Overall 
 Mean 5 / 51 / 44 68.4 0.6 / 23.0 / 76.4 195.8 35.8 0.8
 Stdev 2 / 14 / 16 111.8 0.4 / 6.4 / 6.8 90.5 13.0 0.2
Soil Sample Ash Sample
Granitic Plots
 
Table 1a.  Percent clay, silt and sand, median particle size (D50, mm) in soil and ash 
samples, carbon content of ash samples and ash dept (cm) in Granitic plots.  The overall 
results include samples from all the Belt plots. 
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Clay / Silt / Sand 
content (%)
D (50) Clay / Silt / Sand 
content (%)
D (50) Carbon 
Content 
(%)
Depth         
(cm)
B1A 6 / 72 / 22 28.7 0.5 / 21 / 78.5 208.3 49.2 1.2
B1B 6 / 64 / 30 26.5 0.2 / 14 / 85.8 388.0 62.4 0.9
B1C 5 / 56 / 39 33.9 0.1 / 14 / 85.9 450.0 71.9 1.0
B1D 4 / 52 / 44 40.7 0.4 / 17.6 / 82 289.0 41.4 1.1
B2A 5 / 56 / 39 33.9 0.6 / 23 / 76.4 165.4 45.9 0.8
B2B 6 / 64 / 30 26.3 0.8 / 26 / 73.2 142.3 32.9 1.0
B2C 7 / 65 / 28 22.4 0.7 / 22.3 / 77 195.4 27.5 1.0
B2D 6 / 64 / 30 25.7 0.8 / 24 / 75.2 154.5 46.7 1.2
B3A 5 / 56 / 39 33.2 0.5 / 18.5 / 81 248.7 41.9 0.7
B3B 5 / 57 / 38 30.8 0.5 / 20 / 79.5 226.5 39.6 0.9
B3C 5 / 56 / 40 40.0 0.7 / 23.3 / 76 184.2 31.2 0.8
B3D 6 / 55 / 39 32.0 0.5 / 18.5 / 81 280.0 30.0 0.6
 Mean 5 / 60 / 35 31.2 0.5 / 20.2 / 79.3 244.4 43.4 0.9
 Stdev 1 / 6 / 6 5.6 0.2 / 3.8 / 4.0 94.7 13.3 0.2
B1E1 5 / 55 / 40 28.6
B1E2 7 / 65 / 28 18.4
B1E3 8 / 60 / 32 17.8
B2E1 9 / 67 / 24 18.3
B2E2 7 / 60 / 34 25.3
B2E3 8 / 66  / 27 20.3
B3E1 7 / 71 / 22 18.5
B3E2 7 / 70 / 22 19.0
B3E3 8 / 69 / 23 18.7
Mean 7 / 65 / 28 20.5
Stdev 1 / 5 / 6 3.8
 Belt Plots
mean 6 / 62 / 32 26.6
stdev 1 / 6 / 7 7.2
Overall
 Mean 5 / 51 / 44 68.4 0.6 / 23.0 / 76.4 195.8 35.8 0.8
 Stdev 2 / 14 / 16 111.8 0.4 / 6.4 / 6.8 90.5 13.0 0.2
Soil Sample Ash Sample
 
 
Table 1 b.  Percent clay, silt and sand, median particle size (D50, mm) in soil and ash 
samples, carbon content of ash samples and ash dept (cm) in Belt plots. The overall 
results include samples from all the Granitic plots. 
 
Bare Soil Vegetation Duff and Litter Bare Soil Vegetation Duff and Litter Ash
Burn Experiment Burn Experiment
Pre-burn B1A 9.9 1.2 88.9 Post-burn B1A 0.0 0.0 0.0 100
B1B 14.8 9.9 75.3 B1B 0.0 0.0 0.0 100
B1C 12.3 13.6 74.1 B1C 0.0 0.0 0.0 100
B1D 8.6 11.1 80.2 B1D 0.0 0.0 0.0 100
B2A 6.2 14.8 79.0 B2A 0.0 0.0 0.0 100
B2B 7.4 21.0 71.6 B2B 0.0 0.0 0.0 100
B2C 13.6 19.8 66.7 B2C 0.0 0.0 0.0 100
B2D 11.1 25.9 63.0 B2D 0.0 0.0 0.0 100
B3A 6.2 17.3 76.5 B3A 0.0 0.0 0.0 100
B3B 8.6 9.9 81.5 B3B 0.0 0.0 0.0 100
B3C 11.1 6.2 82.7 B3C 0.0 0.0 0.0 100
B3D 12.3 3.7 84.0 B3D 0.0 0.0 0.0 100
 Mean 10.2 12.9 77.0  Mean 0.0 0.0 0.0 100
 Std 2.8 7.3 7.4  Std 0.0 0.0 0.0 0
G1A 0.0 66.7 33.3 G1A 0.0 0.0 0.0 100
G1B 0.0 77.8 22.2 G1B 0.0 0.0 0.0 100
G1C 0.0 86.4 13.6 G1C 0.0 0.0 0.0 100
G1D 0.0 87.7 12.3 G1D 0.0 0.0 0.0 100
G2A 0.0 53.1 46.9 G2A 0.0 0.0 0.0 100
G2B 0.0 61.7 38.3 G2B 0.0 0.0 0.0 100
G2C 0.0 43.2 56.8 G2C 0.0 0.0 0.0 100
G2D 0.0 46.9 53.1 G2D 0.0 0.0 0.0 100
G3A 0.0 77.8 22.2 G3A 0.0 0.0 0.0 100
G3B 0.0 87.7 12.3 G3B 0.0 0.0 0.0 100
G3C 2.5 84.0 13.6 G3C 0.0 0.0 0.0 100
G3D 3.7 87.7 8.6 G3D 0.0 0.0 0.0 100
 Mean 0.5 71.7 27.8  Mean 0.0 0.0 0.0 100
 Std 1.2 16.8 17.3  Std 0.0 0.0 0.0 0
Overall Mean 5.3 42.3 52.4 Overall Mean 0.0 0.0 0.0 100.0
Stdev 5.4 32.6 28.3 Stdev 0.0 0.0 0.0 0.0
 
Table 2a.   Mean percent ground cover within 0.5 m2 plots before and after the burn treatment. 
Bare Soil Vegetation Duff and Litter Ash Bare Soil Vegetation Duff and Litter
Burn Experiment Duff Experiment
Post-burn + 1yr B1A 2.5 0.0 0.0 97.5 B1E1 0.0 9.9 90.1
B1B 1.2 0.0 0.0 98.8 B1E2 0.0 3.7 96.3
B1C 2.5 0.0 0.0 97.5 B1E3 0.0 2.5 97.5
B1D 1.2 0.0 0.0 98.8 B2E1 0.0 21.0 79.0
B2A 0.0 1.2 0.0 98.8 B2E2 0.0 12.3 87.7
B2B 0.0 7.4 0.0 92.6 B2E3 1.2 14.8 84.0
B2C 1.2 1.2 0.0 97.5 B3E1 0.0 25.9 74.1
B2D 1.2 1.2 0.0 98.8 B3E2 30.9 24.7 44.4
B3A 2.5 0.0 0.0 97.5 B3E3 32.1 27.2 40.7
B3B 1.2 0.0 0.0 98.8 - - -
B3C 0.0 0.0 0.0 100.0 - - -
B3D 0.0 1.2 0.0 98.8 - - -
 Mean 1.1 1.0 0.0 97.9  Mean 7.1 15.8 77.1
 Std 1.0 2.1 0.0 1.8  Std 13.8 9.4 21.0
G1A 2.5 2.5 0.0 95.1 G1E1 0.0 63.0 37.0
G1B 0.0 0.0 0.0 100.0 G1E2 0.0 58.0 42.0
G1C 3.7 0.0 0.0 96.3 G1E3 0.0 77.8 22.2
G1D 2.5 0.0 0.0 97.5 G2E1 0.0 76.5 23.5
G2A 0.0 2.5 0.0 97.5 G2E2 0.0 80.2 19.8
G2B 0.0 4.9 0.0 95.1 G2E3 0.0 61.7 38.3
G2C 0.0 3.7 0.0 96.3 G3E1 0.0 84.0 16.0
G2D 0.0 3.7 0.0 96.3 G3E2 0.0 86.4 13.6
G3A - - - - G3E3 0.0 93.8 6.2
G3B - - - - - - -
G3C - - - - - - -
G3D - - - - - - -
 Mean 1.1 2.2 0.0 96.8  Mean 0.0 75.7 24.3
 Std 1.5 2.0 0.0 1.6  Std 0.0 12.3 12.3
 Overall Mean 1.1 1.5 0.0 97.5  Overall Mean 3.6 45.7 50.7
Stdev 1.2 2.1 0.0 1.8 Stdev 10.2 32.6 31.9
 
 




Figure 5.  Plot G3-B 
containing a mosaic of 
black and gray 
vegetative ash 72 
hours after burning. 
 
 
Burning caused soil heating within all the plots at e ch of the six sites, with 
maximum temperatures in the upper 2 cm of the mineral soil ranging from 30 to 100 °C.  
In both the B and G plots the maximum soil surface temperature, based on a best fit line 
to the measured values, was approximately 100 °C (Figures 6 and 7).  The effects of soil 
heating were greater within the B sites, where the maximum soil temperatures during the 
fire exceeded the ambient air temperature to a depth of approximately 5 cm, while at the 
G sites the depth of soil heating was closer to 3 cm. 
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Figure 6.  Maximum soil temperatures during burning in the Granitic plots. The blue line 
represents the ambient air temperature (22 °C) prior to burning. 
 

















Figure 7.  Maximum soil temperatures during burning in the Belt s ries plots. The blue 
line represents the ambient air temperature (26 °C) prior to burning. 
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All of the point water repellency measurements made both before and after 
burning indicated either a hydrophilic condition or slight hydrophobicity at the mineral 
soil surface.  Prior to burning, the percent of the mineral soil surface in each plot that was 
slightly hydrophobic was highly variable, ranging from 0 to 52 percent with a mean of 22 
± 20 percent (Table 3).  The G and B plot means (24 ± 6 percent and 20 ± 16 percent, 
respectively) were not significantly different.   After burning the mean percent of the soil 
surface that was slightly hydrophobic almost doubled to 38 ± 9.7 percent, but due to the 
high variability between plots this response was not statistically significant.  While the 
mean percent area that was hydrophobic increased in both G and B plots, there was a 
much greater increase in the B plots where it more than doubled to 44 ± 4 percent.  Due 
to high variability within soil types, the pre- and post-burn means were not significantly 
different for either soil type, nor were the differences between the post-burn means in the 
two soil types (Table 3).   
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Hydrophilic Hydrophobic
slight moderate strong severe 
Burn experiment
Pre Burn G1D 48.0 52.0 0.0 0.0 0.0
G2D 100.0 0.0 0.0 0.0 0.0
G3D 80.0 20.0 0.0 0.0 0.0
Mean 76.0 24.0 0.0 0.0 0.0
Stdev 26.2 26.2 0.0 0.0 0.0
B1D 80.0 20.0 0.0 0.0 0.0
B2D 96.0 4.0 0.0 0.0 0.0
B3D 64.0 36.0 0.0 0.0 0.0
Mean 80.0 20.0 0.0 0.0 0.0
Stdev 16.0 16.0 0.0 0.0 0.0
Overall Mean 78.0 22.0 0.0 0.0 0.0
Stdev 19.6 19.6 0.0 0.0 0.0
Post-burn G1D 50.0 50.0 0.0 0.0 0.0
G2D 53.3 46.7 0.0 0.0 0.0
G3D 76.0 24.0 0.0 0.0 0.0
Mean 59.8 40.2 0.0 0.0 0.0
Stdev 14.1 14.1 0.0 0.0 0.0
B1D 56.0 44.0 0.0 0.0 0.0
B2D 60.0 40.0 0.0 0.0 0.0
B3D 52.0 48.0 0.0 0.0 0.0
Mean 56.0 44.0 0.0 0.0 0.0
Stdev 4.0 4.0 0.0 0.0 0.0
Overall Mean 57.9 42.1 0.0 0.0 0.0
Stdev 9.5 9.5 0.0 0.0 0.0
Duff Experiment
B1E2 80.0 20.0 0.0 0.0 0.0
B1E3 73.3 26.7 0.0 0.0 0.0
B2E2 73.3 26.7 0.0 0.0 0.0
B2E3 86.7 13.3 0.0 0.0 0.0
B3E2 73.3 26.7 0.0 0.0 0.0
B3E3 80.0 20.0 0.0 0.0 0.0
Mean 77.8 22.2 0.0 0.0 0.0
Stdev 5.4 5.4 0.0 0.0 0.0
G1E2 73.3 26.7 0.0 0.0 0.0
G1E3 86.7 13.3 0.0 0.0 0.0
G2E2 86.7 13.3 0.0 0.0 0.0
G2E3 73.3 26.7 0.0 0.0 0.0
G3E2 86.7 13.3 0.0 0.0 0.0
G3E3 86.7 13.3 0.0 0.0 0.0
Mean 82.2 17.8 0.0 0.0 0.0
Stdev 6.9 6.9 0.0 0.0 0.0
Overall Mean 80.0 20.0 0.0 0.0 0.0
Stdev 6.4 6.4 0.0 0.0 0.0
 
Table 3.  The percent hydrophobicity within 1 m2 plots in the G and B treatments prior to 
and after burning.  The strength of hydrophobicity is based on differing molarities of 
aqueous ethanol solutions: slight (0.4-1.6), moderate (2-2.8), strong (3.2-4.4), severe 
(>4.4) (Birkas, 2006).   
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Effects of burning on surface runoff 
The rainfall intensities applied to the plots during the three sets of rainfall 
simulation experiments had to be sufficiently high to produce overland flow from both 
soil types while remaining as close as possible to physically realistic rainfall rates. The 
results of the initial pre-treatment simulations indicated that a rainfall intensity of at least 
10 cm hr-1 was required to produce runoff in the G site plots, whereas the B site plots 
produced runoff at an intensity of less than 8 cm hr-1.  Consequently, the mean rainfall 
intensities applied to the G plots in all three periods were significantly higher than in the 
B plots (P = 0.003, P < 0.001, P < 0.001, respectivly), and the overall mean rainfall 
intensities applied in the two post treatments periods were significantly lower than in the 
pre-treatment period (P =0.002, P=0.008) (Tables 4 a-c).     
During the pre-burn simulations, almost all of the 24 plots (2 soil types x 3 sites x 
4 plots) produced a small amount of runoff (< 0.5 cm hr-1) within the first 4 minutes after 
the start of rainfall but the absence of ponding indicated that this runoff came from 
rainsplash into the collection pan rather than from overland flow.  Ponding at the plot 
surface was closely followed by a sharp increase in the runoff rate, which occurred 
between 1 and 8 minutes after the start of rainfall (Table 4a, Figures 8 and 9).  The mean 
times of ponding in the G and B plots (2.9 ± 1.3 and 3.9 ± 1.4 minutes) were not 
significantly different.  For the plots as a whole, runoff ratios ranged from 1.5 to 82 
percent with a mean of 37 ± 27 percent and peak runoff rates ranged from 0.2 to 10.2   
cm hr-1 with an overall mean of 5.2 ± 3.4 cm hr-1.  Despite the higher rainfall intensity, 
the G plots produced an average of 3.7 cm less runoff than the B plots and four of the G 
plots produced less than 0.5 cm of runoff.  Consequently, the runoff ratios in the G plots, 
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which averaged from 16 ± 15 percent, were three times lower than in the B plots, where 
they averaged 58 ± 19 percent (P < 0.001) and the mean peak runoff rate in the G plots 
(2.9 ± 2.6 cm hr-1) was more than three times lower than in the B plots (7.5 ± 2.2 cm hr-1) 
(P < 0.001).  These differences reflected a higher rat  of infiltration in the G plots, which 
had a mean final infiltration capacity (9.1 ± 2.4 cm.hr-1) that was almost four times higher 
than in the B plots (2.4 ± 1.6 cm.hr-1) (P < 0.001).  Consequently, the total infiltration in 
the G plots during the 1-hour simulations, which aver ged 9.6 ± 1.9 cm was more than 
double that in the B plots where it averaged 4 ± 1.7 cm (P < 0.001).  
Burning caused an overall increase in the hydrologic response to simulated 
rainfall in the 12 plots (plots A and B at each site) that were retested in the two weeks 
immediately after the fires; the overall mean runoff ratio (54 ± 28 percent) was almost 50 
percent higher than the pre-burn mean for these plots, the mean peak runoff rate of 6.9 ± 
3.0 cm hr-1 was 32 percent higher, and both means were significa tly higher than the 
corresponding pre-burn values (P = 0.009, P = 0.001) (Table 4b, Figures 8 and 9).  These 
overall increases were due almost entirely to a substantial increase in the hydrologic 
response in the G plots, which had a mean runoff ratio (58 ± 28 percent) that was 2.5 
times higher than the pre-burn value (P = 0.043) and a mean peak runoff rate (7.7 ± 3.2 
cm.hr-1) that more than doubled (P = 0.024).  In contrast, the hydrologic response from 
the B plots was largely unchanged by burning; the mean runoff ratio (49 ± 30 percent) 
differed by just 8 percent from the pre-burn value.  The mean peak runoff rate actually 
decreased by 0.7 cm hr-1 after burning, but this can be attributed to the lower rainfall 
intensity used for the post-burn simulations.  The increase in runoff from the G plots was 
caused by a substantial decrease in infiltration after burning; the mean final infiltration 
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capacity in the G plots after burning (3.5 ± 2.8 cm hr-1) was less than half the pre-burn 
value (P = 0.027) and the total infiltration decreas d by a factor of two to 4.3 ± 2.9 cm (P 
= 0.041).  In contrast, the mean final infiltration capacity (2.6 ± 2.5 cm hr-1) and the mean 
total infiltration (4.0 ± 2.4 cm) in the B plots were not significantly different from the 
pre-burn values.  
Although not statistically significant, there was an observational increase in the 
overall mean time of ponding from 3.4 ± 1.4 minute before burning to 10.4 ± 7.0 minutes 
after burning.  This increase was due to the loss of duff and litter from within the plots so 
that water had to pond to a slightly greater depth before overflowing the rim of the plot.  
Since this reduced the period over which runoff wasgenerated, the post-burn values for 
the runoff ratio, total runoff and total infiltration are slightly underestimated.  The 
implication is that burning had a greater effect on ru off than was measured in the post-
burn simulations, so these results are conservative. 
tr                
(m in s )
tp          
(m in s )
q p k          
(c m .h r-1 )
q fin a l        
(cm .h r-1 )
Q  to ta l      
(cm )
I T o ta l        
(c m )
I F in a l         
(cm .h r-1 )
R a in fa ll R a te  
(c m .h r-1 )
R u n o ff 
R a tio
P re -b u rn
G 1 A 1 .0 0 4 .0 0 2 .5 7 1 .5 3 1 .8 2 1 0 .6 3 1 0 .9 2 1 2 .4 5 1 4 .6 2
G 1 B 1 .0 0 5 .0 0 3 .6 6 2 .3 3 2 .5 6 9 .1 0 9 .4 3 1 1 .6 0 2 2 .0 7
G 1 C 1 .0 0 3 .0 0 0 .3 0 0 .2 7 0 .2 6 1 2 .3 1 1 2 .3 0 1 2 .5 7 2 .0 7
G 1 D 1 .0 0 1 .0 0 7 .6 8 6 .4 7 1 .8 2 1 0 .1 8 5 .1 3 1 2 .0 0 1 5 .1 7
G 2 A 1 .0 0 5 .0 0 6 .4 8 5 .2 0 4 .7 0 7 .4 0 6 .8 9 1 2 .0 9 3 8 .8 8
G 2 B 2 .0 0 3 .0 0 1 .5 0 0 .5 3 0 .8 3 1 0 .3 5 1 0 .6 5 1 1 .2 0 7 .4 1
G 2 C 2 .0 0 3 .0 0 3 .1 2 2 .3 4 1 .9 9 9 .5 9 9 .2 4 1 1 .5 0 1 7 .3 0
G 2 D 1 .0 0 2 .0 0 1 .7 8 1 .0 8 1 .2 2 1 0 .3 7 1 0 .1 0 1 1 .5 0 1 0 .6 1
G 3 A 2 .0 0 3 .0 0 6 .0 0 5 .0 2 4 .9 8 4 .6 5 4 .6 0 9 .6 0 5 1 .8 8
G 3 B 1 .0 0 2 .0 0 0 .6 0 0 .3 5 0 .4 6 9 .6 3 9 .5 1 1 0 .0 0 4 .6 0
G 3 C 3 .0 0 3 .0 0 0 .2 4 0 .1 3 0 .1 5 1 0 .0 1 1 0 .0 3 1 0 .1 0 1 .4 9
G 3 D 1 .0 0 1 .0 0 0 .6 0 0 .4 4 0 .4 7 1 0 .4 3 1 0 .4 7 1 0 .9 0 4 .3 1
G ra n itic M e a n 1 .4 2 2 .9 2 2 .8 8 2 .1 4 1 .7 7 9 .5 5 9 .1 1 1 1 .2 9 1 5 .8 7
s td e v 0 .6 7 1 .3 1 2 .5 9 2 .2 2 1 .6 3 1 .9 1 2 .3 5 0 .9 7 1 5 .4 5
B 1 A 4 .0 0 8 .0 0 4 .6 7 4 .5 3 3 .2 2 5 .3 8 4 .0 7 8 .6 0 3 7 .4 4
B 1 B 1 .0 0 3 .0 0 8 .7 6 8 .3 2 7 .6 7 1 .7 4 1 .0 8 9 .4 0 8 1 .6 0
B 1 C 2 .0 0 4 .0 0 5 .6 4 5 .4 2 4 .7 3 5 .2 1 4 .5 2 9 .9 0 4 7 .7 8
B 1 D 2 .0 0 3 .0 0 1 0 .2 0 9 .3 9 4 .7 1 5 .2 2 0 .5 3 9 .9 0 4 7 .5 8
B 2 A 2 .0 0 4 .0 0 1 0 .0 8 9 .2 7 7 .8 1 2 .6 6 1 .2 0 1 0 .5 0 7 4 .3 8
B 2 B 2 .0 0 3 .0 0 8 .2 8 7 .7 8 6 .0 4 3 .0 9 1 .3 5 9 .1 0 6 6 .3 7
B 2 C 2 .0 0 4 .0 0 9 .3 6 8 .6 5 7 .1 8 1 .8 2 0 .3 5 9 .0 0 7 9 .7 8
B 2 D 3 .0 0 4 .0 0 7 .3 0 6 .9 5 3 .3 2 6 .4 9 2 .8 6 9 .8 0 3 3 .8 8
B 3 A 2 .0 0 4 .0 0 3 .5 8 3 .3 7 2 .3 0 6 .1 4 5 .0 7 8 .4 0 2 7 .3 8
B 3 B 2 .0 0 3 .0 0 5 .2 5 5 .1 3 4 .6 3 3 .9 9 3 .4 9 8 .6 0 5 3 .8 4
B 3 C 2 .0 0 3 .0 0 8 .2 2 7 .7 2 7 .1 5 1 .9 7 1 .4 1 9 .1 0 7 8 .5 7
B 3 D 3 .0 0 4 .0 0 9 .1 8 8 .6 7 7 .3 5 4 .3 2 2 .9 9 1 1 .6 0 6 3 .3 6
B e lt M e a n 2 .2 5 3 .9 2 7 .5 4 7 .1 0 5 .5 1 4 .0 0 2 .4 1 9 .4 9 5 7 .6 6
s td e v 0 .7 5 1 .3 8 2 .2 3 2 .0 1 1 .9 4 1 .7 1 1 .6 3 0 .9 2 1 9 .0 5
O ve ra ll M e a n 1 .8 3 3 .4 2 5 .2 1 4 .6 2 3 .6 4 6 .7 8 5 .7 6 1 0 .3 9 3 6 .7 6
s td e v 0 .8 2 1 .4 1 3 .3 6 3 .2 7 2 .5 9 3 .3 5 3 .9 5 1 .3 0 2 7 .2 7
B u rn  E x p e rim e n t
 
 
Table 4 a.  A summary of the mean hydrologic response within both soil types before burning; the time to runoff (tr), time to ponding 
(tp), peak runoff rate (qpk), final runoff rate (q final), the total runoff (Q Total), the total infiltration (I Total), the final infiltration rate 
(I Final), and the rainfall intensity (RI).  
tr                
(m in s )
tp          
(m in s )
q p k          
(cm .h r-1 )
q fin a l        
(cm .h r-1 )
Q  to ta l      
(c m )
I T o ta l        
(c m )
I F in a l         
(c m .h r-1 )
R a in fa ll R a te  
(cm .h r-1 )
R u n o ff 
R a tio
P o s t-b u rn
G 1 A 2 .0 0 6 .0 0 7 .2 6 6 .5 3 5 .4 2 4 .6 6 3 .5 5 1 0 .0 8 5 3 .7 7
G 1 B 1 .0 0 4 .0 0 9 .0 0 7 .9 7 7 .6 7 2 .7 8 2 .4 7 1 0 .4 0 7 3 .7 5
G 1 C - - - - - - - -  -
G 1 D - - - - - - - -  -
G 2 A 1 .0 0 5 .0 0 1 1 .9 3 9 .2 2 8 .7 4 1 .2 6 0 .7 8 1 0 .0 0 8 7 .4 0
G 2 B 4 .0 0 5 .0 0 9 .6 6 9 .1 2 8 .0 8 1 .8 5 0 .8 1 1 0 .0 0 8 0 .8 0
G 2 C - - - - - - - -  -
G 2 D - - - - - - - -  -
G 3 A 2 .0 0 8 .0 0 4 .6 1 4 .0 6 3 .5 7 6 .3 3 5 .8 4 1 0 .0 0 3 5 .7 0
G 3 B 3 .0 0 1 2 .0 0 3 .5 5 3 .0 3 1 .8 5 8 .8 3 7 .6 5 1 0 .6 0 1 7 .4 5
G 3 C - - - - - - - -  -
G 3 D - - - - - - - -  -
G ra n itic M e a n 2 .1 7 6 .6 7 7 .6 7 6 .6 6 5 .8 9 4 .2 9 3 .5 2 1 0 .1 8 5 8 .1 5
s td e v 1 .1 7 2 .9 4 3 .1 7 2 .6 2 2 .7 6 2 .9 1 2 .7 7 0 .2 6 2 7 .5 4
B 1 A 1 .0 0 2 2 .0 0 5 .1 1 4 .6 9 2 .6 5 5 .2 0 3 .8 5 7 .8 5 3 3 .7 6
B 1 B 4 .0 0 1 1 .0 0 8 .1 1 7 .2 5 4 .8 8 2 .9 8 1 .2 8 7 .8 6 6 2 .0 9
B 1 C - - - - - - - -  -
B 1 D - - - - - - - -  -
B 2 A 3 .0 0 6 .0 0 9 .7 0 8 .7 8 7 .4 9 0 .3 4 -0 .9 5 7 .8 0 9 6 .0 3
B 2 B 4 .0 0 6 .0 0 7 .2 6 6 .6 2 5 .0 2 2 .8 1 1 .2 1 7 .8 0 6 4 .3 6
B 2 C - - - - - - - -  -
B 2 D - - - - - - - -  -
B 3 A 3 .0 0 2 5 .0 0 3 .1 7 2 .8 0 1 .4 0 6 .5 0 5 .1 0 7 .9 0 1 7 .7 2
B 3 B 6 .0 0 1 5 .0 0 2 .9 2 2 .6 7 1 .6 7 6 .0 1 5 .0 1 7 .7 0 2 1 .6 9
B 3 C - - - - - - - -  -
B 3 D - - - - - - - -  -
B e lt M e a n 3 .5 0 1 4 .1 7 6 .0 5 5 .4 7 3 .8 5 3 .9 7 2 .5 8 7 .8 2 4 9 .2 7
s td e v 1 .6 4 8 .0 4 2 .7 6 2 .4 9 2 .3 6 2 .3 5 2 .4 5 0 .0 7 3 0 .2 5
O ve ra ll M e a n 2 .8 3 1 0 .4 2 6 .8 6 6 .0 6 4 .8 7 4 .1 3 3 .0 5 9 .0 0 5 3 .7 1
s td e v 1 .5 3 6 .9 7 2 .9 6 2 .5 1 2 .6 7 2 .5 3 2 .5 4 1 .2 5 2 8 .9 0
B u rn  E x p e rim e n t
 
 
Table 4 b. A summary of the mean hydrologic response within both soil types after burning; the time to runoff (tr), time to ponding 
(tp), peak runoff rate (qpk), final runoff rate (q final), the total runoff (Q Total), the total infiltration (I Total), the final infiltration  
rate (I Final), and the rainfall intensity (RI).   
tr                
(m in s )
tp          
(m in s )
q p k          
(cm .h r-1 )
q fin a l        
(cm .h r-1 )
Q  to ta l      
(c m )
I T o ta l        
(cm )
I F in a l         
(cm .h r-1 )
R a in fa ll R a te  
(c m .h r-1 )
R u n o ff 
R a tio
P o s t-b u rn  + 1  y r
G 1 A 3 .0 0 4 .0 0 5 .9 5 4 .2 1 4 .4 3 5 .2 7 5 .4 8 9 .7 0 4 5 .6 7
G 1 B 1 .0 0 5 .0 0 5 .5 7 2 .5 8 3 .5 8 6 .3 2 7 .3 1 9 .9 0 3 6 .1 6
G 1 C 1 .0 0 6 .0 0 4 .3 6 3 .1 0 2 .4 7 7 .1 3 6 .5 5 9 .6 0 2 5 .7 3
G 1 D 2 .0 0 6 .0 0 5 .2 7 4 .6 2 3 .9 8 5 .5 7 4 .9 2 9 .5 0 4 1 .8 9
G 2 A 2 .0 0 5 .0 0 5 .7 8 5 .1 3 4 .5 6 5 .4 6 4 .9 6 1 0 .0 2 4 5 .5 1
G 2 B 3 .0 0 1 0 .0 0 1 .2 1 0 .4 1 0 .5 5 9 .7 9 9 .9 0 1 0 .3 0 5 .3 4
G 2 C 1 .0 0 5 .0 0 4 .3 9 3 .3 8 4 .8 5 4 .6 3 7 .1 3 9 .4 0 5 1 .6 0
G 2 D 1 .0 0 1 0 .0 0 2 .9 9 2 .4 7 2 .0 0 7 .2 1 6 .7 4 9 .2 1 2 1 .7 2
G 3 A - - - - - - - -  -  
G 3 B - - - - - - - -  -
G 3 C - - - - - - - -  -
G 3 D - - - - - - - -  -
G ra n itic M e a n 1 .7 5 6 .3 8 4 .4 4 3 .2 4 3 .3 0 6 .4 2 6 .6 2 9 .7 0 3 4 .2 0
s td e v 0 .8 9 2 .3 3 1 .6 3 1 .4 9 1 .5 0 1 .6 3 1 .6 2 0 .3 6 1 5 .5 2
B 1 A 2 .0 0 8 .0 0 8 .5 0 6 .3 9 5 .4 7 1 .5 3 0 .6 1 7 .0 0 7 8 .1 4
B 1 B 4 .0 0 1 0 .0 0 3 .7 2 3 .3 3 1 .1 2 6 .3 5 4 .1 4 7 .4 7 1 4 .9 9
B 1 C 2 .0 0 1 1 .0 0 4 .7 3 4 .2 3 3 .0 1 4 .9 4 3 .7 2 7 .9 0 3 8 .1 0
B 1 D 3 .0 0 3 .0 0 6 .8 4 5 .2 9 5 .1 4 2 .0 1 1 .8 6 7 .1 5 7 1 .8 9
B 2 A 1 .0 0 3 .0 0 7 .0 3 6 .4 0 5 .2 7 2 .4 3 1 .3 0 7 .7 0 6 8 .4 4
B 2 B 2 .0 0 6 .0 0 4 .5 1 4 .0 7 2 .9 5 4 .8 5 3 .7 4 7 .8 0 3 7 .8 2
B 2 C 1 .0 0 5 .0 0 6 .9 8 5 .8 4 5 .0 9 2 .6 1 1 .8 6 7 .7 0 6 6 .1 0
B 2 D 3 .0 0 1 1 .0 0 6 .9 2 6 .4 9 5 .0 3 2 .8 7 1 .4 1 7 .9 0 6 3 .6 7
B 3 A 3 .0 0 1 1 .0 0 6 .8 6 4 .9 0 3 .5 1 4 .8 9 3 .5 0 8 .4 0 4 1 .7 9
B 3 B 1 .0 0 7 .0 0 7 .2 9 5 .4 5 4 .3 3 4 .0 4 2 .9 2 8 .3 7 5 1 .7 3
B 3 C 4 .0 0 2 1 .0 0 4 .1 2 3 .4 6 1 .9 5 5 .8 3 4 .3 1 7 .7 8 2 5 .0 6
B 3 D 4 .0 0 1 0 .0 0 2 .7 2 2 .1 0 0 .7 5 7 .8 5 6 .5 0 8 .6 0 8 .7 2
B e lt M e a n 2 .5 0 8 .8 3 5 .8 5 4 .8 3 3 .6 4 4 .1 8 2 .9 9 7 .8 1 4 7 .2 1
s td e v 1 .1 7 4 .8 6 1 .7 9 1 .4 1 1 .6 8 1 .9 4 1 .6 6 0 .4 8 2 3 .1 1
O ve ra ll M e a n 2 .2 0 7 .8 5 5 .2 9 4 .1 9 3 .5 0 5 .0 8 4 .4 4 8 .5 7 4 2 .0 0
s td e v 1 .1 1 4 .1 5 1 .8 3 1 .6 1 1 .5 8 2 .1 0 2 .4 3 1 .0 4 2 0 .9 9
B u rn  E x p e rim e n t
 
 
Table 4 c.  A summary of the mean hydrologic response within both soil types one year following burning; the time to runoff (tr),  
time to ponding (tp), peak runoff rate (qpk), final runoff rate (q final), the total runoff (Q Total), the total infiltration (I Total), the  





























Figure 8.  Mean runoff rates from G plots prior to burning, sub equent to burning and 
one year following burning.  Error bars indicate 1 standard error from the mean. 
 



























Figure 9.  Mean runoff rates from B plots prior to burning, sub equent to burning and 
one year following burning.  Error bars indicate 1 standard error from the mean.
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Following the first set of post-fire simulations one of the three G sites was 
destroyed by logging equipment, so that the second r und of post-fire rainfall simulations 
in July 2007 was conducted in the 8 remaining G plots (4 plots per site x 2 sites) and the 
12 original B plots.  The hydrologic response measured in July 2007 was lower than in 
the first set of post-burn simulations, and was similar to that observed during the pre-burn 
simulations; the overall mean runoff ratio of 42.6 ± 21.7 percent was 16 percent lower 
than the mean runoff ratio immediately after burning a d was within 0.2 percent of the 
pre-burn mean (Table 4c, Figures 8 and 9).  Similarly, the mean peak runoff rate of 5.3 ± 
1.8 cm hr-1 was 22 percent lower than the peak runoff rate immediately after burning, and 
was within 0.1 cm hr-1 of the pre-burn mean.  The decrease in the overall hydrologic 
response was entirely due to a decrease in runoff from the G plots, in which the runoff 
ratio dropped by more than half to 33.2 ± 19.0 percent and the mean peak runoff rate 
dropped by almost half to 4.4 ± 1.6 cm hr-1.  In contrast, there was almost no change in 
the response from the B plots, which had a mean runoff ratio within 0.5 percent and a 
mean peak runoff rate within 3 percent of the values m asured immediately after burning.  
The reduced response from the G plots reflected an increase in infiltration in the ten 
months since the plots were burned; the mean final infiltration capacity of 6.6 ± 1.6      
cm hr-1 was not as high as the pre-burn mean but was approximately double the value 
obtained immediately during the first set of post fire simulations.  In contrast, the mean 
infiltration capacity in the B plots (3.0 ± 1.7 perc nt) was within 0.6 cm hr-1 of the values 
obtained prior to burning and in the first set of pst-fire simulations.  
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Effect of burning on sediment yield 
Sediment yields from the six randomly selected plots in which sediment sampling 
was performed prior to burning ranged from 0.05 to 0.25 Mg.ha-1 with an overall mean of 
0.12 ± 0.07 Mg.ha-1 (Table 5).  The highest sediment concentrations occurred within the 
first few minutes after the start of runoff and then quickly declined to less than 2.5 g L-1
indicating that sediment availability was very limited (Figures 10 and 11).  Further 
evidence for limited sediment availability comes from the fact that the mean sediment 
concentrations and sediment yields in the G and B plots were not significantly different 
despite the difference in runoff.  Immediately following the fire, the overall sediment 
yield was virtually unchanged from the pre-fire conditions ranging from 0.001 to 0.59 
Mg.ha-1 with a mean of 0.15 ± 0.16 Mg.ha-1 (Table 5).  As in the pre-burn simulations, 
sediment concentrations were highest immediately after the start of runoff and quickly 
declined, indicating that the erosion rate was supply-limited.  There were no significant 
differences in the mean sediment yields, either betwe n the pre- and post-burn sediment 
yields, the mean yields for each soil type after burning, or the yields from screened and 
unscreened plots within each soil type after burning.  In July 2007, sediment yields 
ranged from 0.06 to 1.05 Mg.ha-1 nd the overall mean increased by a factor of two 
relative to the first two rounds of simulations, 0.37 ± 0.27 Mg.ha-1.  However, due to high 
variability within treatments, the increase was not significant and there were no 
significant differences between the G and B sites, which had mean sediment yields of 




P re-bu rn  
(M g.ha-1)
P ost-b urn  
(M g.ha-1)
P ost-bu rn  +  1 yr 
(M g.ha-1)
G 1A 0.13 0.23 0 .32
G 1B - 0.10 0 .49
G 1C - - 0 .29
G 1D - - 0 .84
G 2A - 0.24 0 .22
G 2B - 0.09 0 .06
G 2C - - 0 .09
G 2D 0.24 - 0 .14
G 3A - 0.12 -
G 3B 0.08 0.00 -
G 3C - - -
G 3D - - -
G ran itic M ean 0.15 0.13 0 .31
s tdev 0 .08 0.09 0 .26
N o S creen M ean - 0.20 -
s tdev - 0.07 -
S creen M ean - 0.07 -
s tdev - 0.06 -
B 1A 0.05 0.11 0 .57
B 1B - 0.03 0 .10
B 1C - - 0 .25
B 1D - - 0 .29
B 2A - 0.59 1 .05
B 2B - 0.10 0 .51
B 2C - - 0 .42
B 2D 0.14 - 0 .20
B 3A 0.09 0.14 0 .53
B 3B - 0.00 0 .71
B 3C - - 0 .24
B 3D - - 0 .08
B e lt M ean 0.09 0.16 0 .41
s tdev 0 .05 0.22 0 .28
N o S creen M ean - 0.28 -
s tdev - 0.27 -
S creen M ean - 0.04 -
s tdev - 0.05 -
O vera ll M ean 0.12 0.15 0 .37
s tdev 0 .07 0.16 0 .27
 
 

































Figure 10.  Mean sediment yields within Granitic sites prior to burning, subsequent to  





























Figure 11.  Mean sediment yields within Belt sites prior to burning, subsequent to 
burning and one year following burning. 
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Micromorphological effects of burning  
Prior to burning, the soil samples obtained from the G plots contained a mean of 
41 ± 4 percent organic matter, 4 ±  4 percent clasti  material and 55 ± 6 percent pore 
space in the upper 1 cm of the soil profile (Table 6 and Figure 12).  After burning, the 
mean porosity in this upper centimeter dropped to 36 ± 10 percent.  The largest decrease 
was in the upper 4 mm, where the porosity decreased by a factor of 2 to 3 relative to the 
pre-burn conditions.  Most of the solid material in the post-burn profiles was black and 
white ash, which comprised a mean of 34.0 ± 20.3 and 6.7 ± 8.3 percent, respectively of 
the total volume (Table 6).  Thin section analysis indicated that there was a layer of black 
ash within the upper few millimeters of the profile in which many of the particles were 
aligned parallel to the soil surface (Figure 13).  Examination of this layer under cross-
polarized light (Perkins, 2004) showed that it contai ed pockets of white ash between the 
black ash particles (Figure 14), so that the overall ffect was the creation of a thin ash 
crust on the soil surface.  The results of the SEM-DS showed that the white ash in this 
crust contained high levels of calcium (Table 7 andFigure 14).   
Application of simulated rainfall to the G plots removed ash from the soil profile; 
the overall mean black and white ash content in the upper 1 cm dropped to 21.3 ± 22.0 
and 3.0 ± 4.5 percent, respectively (Table 6).  Thedecrease in ash content occurred 
throughout the uppermost 1 cm of the profile and was not accompanied by an increase in 
ash content below 1 cm depth, indicating that the ash was removed by erosion rather than 
being translocated within the profile.  Raindrop impacts also caused mixing and 
homogenization of the profile; while there was no non-ash organic material in the 
uppermost 4 mm immediately after burning, the post-simulation samples contained a 
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mean of 5.0 percent and 16.7 percent organic matter, respectively, in the 0-2 mm and 2-4 
mm parts of the profile.  Similarly, the percent clastic material in the uppermost 2 mm 
increased from zero immediately after burning to 3.3 percent after rainfall (Table 6, 
Figure 12).  Despite removal of the ash and the mixing effect of raindrop impacts the 
overall mean porosity in the upper 1 cm after rainfall (32.7 ± 4.4 percent) was almost the 
same as after burning.  Thus, while the application of rainfall reduced the ash content, the 
overall porosity of the uppermost part of the soil was still much reduced relative to the 
pre-burn conditions.   
 
 
Treatm ent Depth   (cm ) O rganic Pores C Ash Ca Ash Clastic
pre-burn 0-0.2 38.3 61.7 0.0 0.0 0.0
0.2-0.4 38.3 56.7 0.0 0.0 5.0
0.4-0.6 36.7 58.3 0.0 0.0 5.0
0.6-0.8 46.7 53.3 0.0 0.0 0.0
0.8-1.0 45.0 46.7 0.0 0.0 8.3
m ean 41.00 55.33 0.00 0.00 3.67
stdev 4.50 5.70 0.00 0.00 3.61
post-burn 0-0.2 0.0 21.7 58.3 20.0 0.0
0.2-0.4 0.0 35.0 50.0 8.3 6.7
0.4-0.6 8.3 43.3 33.3 5.0 10.0
0.6-0.8 40.0 35.0 16.7 0.0 8.3
0.8-1.0 30.0 46.7 11.7 0.0 11.7
m ean 15.67 36.33 34.00 6.67 7.33
stdev 18.32 9.68 20.30 8.25 4.50
0-0.2 5.0 28.3 53.3 10.0 3.3
0.2-0.4 16.7 35.0 35.0 5.0 8.3
0.4-0.6 35.0 33.3 10.0 0.0 21.7
0.6-0.8 46.7 38.3 1.7 0.0 13.3
0.8-1.0 43.3 28.3 6.7 0.0 21.7
m ean 29.33 32.67 21.33 3.00 13.67




Table 6.  The mean percentage of organic material, pore space, ash and clastic material at 























Table 7:  SEM-EDS elemental analysis of 
white ash based on one point and two 































































Figure 12.  Vertical distribution of Granitic soil characteristics before and after fire 
treatment, as well as post fire rainfall simulation.  The term organics refers to any organic 
matter within the soil profile that has not been altered by the fire.  The term ash 







Figure 13.  Images of the upper few millimeters of a burned thin section under 
transmitted light (top left), cross-polarized light (up right), and with a SEM-EDS.  Cross-
polarized light aided in the distinction of white ash within the soil profile.  The SEM-
EDS image depicts concentrations of calcium within e field of view; outlining the same 








Figure 14.  Images of burned thin sections acquired under cross-p larized light to 
highlight white ash.  The upper two images illustrate  layer of aligned black ash particles 
within the upper few millimeters of the soil profile.  The lower two images are magnified 
to emphasize white ash filling spaces between black ash particles, both images were 







Ground cover and water repellency in duff removal plots 
Prior to duff removal, ground cover in all but two of the 18 runoff plots was greater 
than 98 percent.  The two remaining plots, both of which were at site B3, had ~70 percent 
ground cover (Table 2b).  As in the pre-burn plots, most of the surface cover in the B 
sites was duff and pine litter, where it comprised 77 ± 21 percent of the total cover while 
in the G sites vegetation was the dominant component, making up 76 ± 12 percent of the 
total.  After manual removal of the vegetation, litter and duff at all the plots had 100 
percent bare soil.  Hydrophobicity measurements at he soil surface indicated either a 
hydrophilic or slight hydrophobic condition at all sites.  The percent area that was 
hydrophobic ranged from 8 to 16 percent with a mean of 11 ± 3 percent (Table 3) and the 
water repellency in the G and B sites was not significantly different.   
 
Effect of duff removal on surface runoff 
Rainfall intensities applied during the duff removal experiments ranged from 7.4 
to 10.3 cm hr-1 with an overall mean of 8.8 ± 1.1 cm hr-1 (Table 8).  As in the burning 
experiments, lower rainfall intensities were applied to the B plots than the G plots; in the 
simulations conducted prior to duff removal the B plots received a mean rainfall intensity 
that was 2.1 cm hr-1 lower than the G plots, and in the post-duff removal experiments the 
difference was 2.0 cm hr-1.    
In the rainfall simulations conducted prior to duff removal, the hydrologic 
response was similar to that observed prior to burning.  Most plots produced runoff 
within 2 to 3 minutes due to rainsplash into the plot an, and ponding occurred after an 
average of 4.2 ± 2.4 minutes and the mean time of ponding in the B plots (5.6 ± 2.7 
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minutes) was twice that in the G plots (2.8 ± 1.0 minutes).  For the plots as a whole the 
runoff ratio was slightly higher than in the pre-burn plots, ranging from 4 to 96 percent 
with a mean of 46 ± 27 percent.  Peak runoff rates ranged from 0.4 to 9.4 cm.hr-1 and the 
mean of 5.4 ± 2.8 cm.hr-1 was within 0.2 cm hr-1 of the pre-burn mean (Table 8, Figure 
15).  Despite the higher rainfall intensity, the G plots produced an average of 1.3 cm less 
runoff than the B plots, and two G plots produced less than 0.5 cm of runoff during the 1 
hour simulations.  Consequently, the mean runoff ratio for the G plots (33 ± 24 percent) 
was almost half that in the B plots (59.5 ± 24.4) (P = 0.034).  Due to the effect of two G 
site plots that had peak runoff rates of more than 8 cm hr-1, the mean peak runoff rates in 
the G and B plots (4.9 ± 3.2 cm hr-1 and 6.0 ± 2.4 cm hr-1) were not significantly 
different.  However, infiltration rates were much higher in the G plots, which had a mean 
final infiltration capacity of 6.4 ± 2.6 cm.hr-1 compared to 2.3 ± 2.3 cm.hr-1 in the B plots 
(P = 0.002).  Similarly, the total infiltration in the G plots during the 1-hour simulations, 
which averaged 6.6 ± 2.4 cm, was double that in the B plots where it aver ged 3.3 ± 1.8 
cm (P = 0.004).   
Duff removal had a similar effect to burning in that it increased the overall 
hydrologic response, but the magnitude of the treatm n  effect was not as great. The 
overall mean runoff ratio increased by 8 percent to 54 ± 25 percent and the mean peak 
runoff rate increased by 28 percent to 6.9 ± 2.7 cm hr-1, but only the increase in peak 
runoff was statistically significant (P = 0.035) (Table 8, Figure 15). Virtually all of the 
increase in the hydrologic response was due to an increase in the runoff from the G plots, 
which had a mean runoff ratio (45 ± 26 percent) that was more than a third higher, and a 
mean peak runoff rate (6.9 ± 3.6 cm hr-1) that was 40 percent higher than the pre-duff 
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removal mean.  The hydrologic response from the B plots also increased but only by a 
small amount; the mean runoff ratio went up 4 percent and the peak runoff ratio went up 
by 0.9 cm hr-1, but neither increase was significant.  The increased runoff from the G 
plots reflected a decrease in infiltration; the mean final infiltration capacity of 4.0 ± 2.7 
cm hr-1 was almost 40 percent lower than the pre-duff removal value (P = 0.034) and was 
within 0.5 cm hr-1 of the post-burn mean. The total infiltration in the G plots decreased by 
18 percent to 5.4 ± 2.5 cm hr-1, but the difference was not statistically significant.  In the 
B plots, the pre- and post-burn mean values for final i filtration capacity and total 
infiltration were not significantly different.        
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tr               
(mins)
tp         
(mins)
qpk         
(cm.hr-1)
qfinal        
(cm.hr-1)
Q total      
(cm)
I Total        
(cm)






G1E1 1.00 2.00 0.39 0.24 0.27 9.32 9.36 9.60
G1E2 4.00 4.00 3.84 3.05 3.30 5.82 6.07 9.10
G1E3 3.00 4.00 0.60 0.39 0.37 9.33 9.30 9.70
G2E1 1.00 3.00 8.16 5.63 5.92 3.71 4.03 9.63
G2E2 1.00 3.00 6.24 3.49 3.92 6.22 6.65 10.14
G2E3 2.00 3.00 9.42 7.20 7.38 2.67 2.80 10.05
G3E1 2.00 2.00 4.08 2.28 2.78 7.54 8.04 10.32
G3E2 1.00 1.00 3.54 1.37 1.52 8.56 8.71 10.08
G3E3 2.00 3.00 7.80 7.32 3.96 6.36 3.00 10.08
Granitic Mean 1.89 2.78 4.90 3.44 3.27 6.61 6.44 9.86
Stdev 1.05 0.97 3.24 2.72 2.39 2.35 2.63 0.38
B1E1 3.00 4.00 4.95 4.74 4.22 3.17 2.66 7.40
B1E2 2.00 4.00 5.76 5.25 4.81 2.75 2.33 7.40
B1E3 2.00 4.00 3.00 2.44 2.18 5.74 5.48 7.92
B2E1 3.00 6.00 6.78 6.45 5.28 2.42 1.25 7.70
B2E2 7.00 11.00 3.06 2.80 2.08 5.48 4.78 7.56
B2E3 2.00 3.00 8.40 7.20 5.67 1.59 0.08 7.26
B3E1 1.00 5.00 9.05 8.57 6.77 2.21 0.41 9.00
B3E2 1.00 9.00 4.05 3.91 3.08 5.32 4.49 8.40
B3E3 1.00 4.00 8.76 8.29 7.45 0.82 -0.03 8.30
Belt Mean 2.44 5.56 5.98 5.52 4.62 3.28 2.38 7.88
Stdev 1.88 2.70 2.40 2.26 1.91 1.81 2.13 0.58
Overall Mean 2.17 4.17 5.44 4.48 3.94 4.95 4.41 8.87
Stdev 1.50 2.43 2.82 2.65 2.21 2.66 3.12 1.12
Duff Removed
G1E1 2.00 10.00 4.38 4.00 2.79 7.04 5.83 9.80
G1E2 5.00 5.00 1.02 0.84 0.56 8.98 8.70 9.50
G1E3 3.00 8.00 3.33 3.17 2.36 7.31 6.50 9.67
G2E1 2.00 8.00 11.46 10.14 8.45 1.32 -0.37 9.80
G2E2 2.00 9.00 8.46 7.43 3.31 6.89 2.87 10.20
G2E3 1.00 4.00 11.52 7.48 4.28 5.92 2.82 10.20
G3E1 2.00 3.00 5.70 4.63 4.71 4.66 4.75 9.40
G3E2 2.00 4.00 8.64 8.02 7.44 2.59 2.06 10.03
G3E3 3.00 5.00 7.32 6.47 5.89 3.74 3.15 9.60
Granitic Mean 2.44 6.22 6.87 5.80 4.42 5.38 4.03 9.80
Stdev 1.13 2.54 3.59 2.87 2.52 2.49 2.70 0.29
B1E1 2.00 6.00 7.80 6.65 5.83 1.62 0.80 7.45
B1E2 2.00 3.00 6.00 4.91 3.91 3.78 2.77 7.68
B1E3 1.00 7.00 7.92 6.95 5.59 2.52 1.15 8.10
B2E1 3.00 7.00 7.80 7.15 6.30 1.05 0.20 7.35
B2E2 2.00 4.00 8.16 7.00 6.19 1.42 0.60 7.60
B2E3 2.00 3.00 7.20 6.86 2.77 5.56 1.46 8.32
B3E1 2.00 8.00 4.95 4.64 3.51 4.48 3.35 8.00
B3E2 1.00 7.00 3.96 3.78 3.06 4.55 3.82 7.60
B3E3 1.00 3.00 8.52 7.25 6.89 1.01 0.55 7.90
Belt Mean 1.78 5.33 6.92 6.13 4.89 2.89 1.63 7.78
Stdev 0.67 2.06 1.59 1.31 1.57 1.73 1.34 0.32
Overall Mean 2.11 5.78 6.90 5.97 4.66 4.14 2.83 8.79




Table 8.  A summary of the mean hydrologic response i  both soil types before and after 
duff removal treatment; the time to runoff (tr), time to ponding (tp), peak runoff rate 
(qpk), final runoff rate (q final), the total runoff (Q Total), the total infiltration (I Total), 
the final infiltration rate (I Final), and the rainfall intensity (RI).   
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Increases in runoff after forest fire are caused by a combination of two main 
factors; the development of water repellent soils and the destruction of the surface 
organic layer.  Heating of the soil can increase the strength and spatial contiguity of water 
repellency, therefore reducing the infiltration rate (Doerr et al., 2007; Shakesby et al., 
2000).  Removal of the surface vegetation, litter and duff layers cover exposes the soil to 
the beating action of raindrops, leading to surface sealing and a decrease in the soil’s 
infiltration capacity.  Removal of the surface organic horizon also reduces or eliminates 
the storage capacity of organic soil horizons, leading to greater total runoff (Cannon et 
al., 2001; Johansen et al., 2001).  
Incineration of the surface organic layer is often accompanied by the formation of 
a layer of ash on the soil surface, and there is somewhat conflicting evidence as to the 
effect of this ash layer on runoff generation.  Some studies have suggested that ash 
contributes to surface sealing by the clogging of soil pores, while others have proposed 
that ash delays and reduces the hydrologic response by toring a proportion of the 
incident rainfall (Martin and Moody, 2001; Woods and Balfour, in press; Cerda and 
Doerr in press; Larsen, unpublished data).  While much attention has focused on the 
hydrologic effects of fire-induced water repellency, relatively little work has been done to 
understand the hydrologic effects of the loss of the surface organic horizon (litter and 
duff) and its temporary replacement with a layer of ash. The objective of this study was 
to obtain a more detailed understanding of these effects.  
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The burning treatment applied to the study plots in October 2006 caused a 
temporary but substantial increase in the runoff frm the plots on sandy loam soils. The 
removal of duff from adjacent plots in this same soil type caused a similar increase in 
runoff.  In contrast, neither burning nor duff removal had any effect on runoff from plots 
on silt loam soils.  The hydrophobicity measurements obtained before and after burning 
indicated that there were no significant fire-induced changes in water repellency in either 
soil type (Table 3).  This is consistent with the maximum soil temperatures during the 
fires, which did not exceed 100°C in the upper 1 cm.  Soil temperatures of 175-270°C are 
typically required to increase water repellency after ire (Robichaud, 2000; Shakesby and 
Doerr, 2006).  The implication is that hydrophobicity was not a factor in the fire induced 
changes in runoff observed in this study.  Rather, the similarity in the effects of burning 
and duff removal indicates that a primary factor contributing to the fire-induced increases 
in runoff from the sandy loam soils was the loss of gr und cover and a consequent 
reduction in infiltration.  However, there were several important differences in the 
hydrologic effect of burning and duff removal which indicate that the surface ash layer 
present after burning also played an important role in determining the hydrologic 
response.  
 
Surface sealing due to removal of the surface organic layer 
Surface sealing is the most likely explanation for the decreases in infiltration that 
followed the burning and duff removal treatments in the sandy loam plots.  The final 
infiltration capacity of a layered soil profile is determined by the layer with the lowest 
hydraulic conductivity.  Surface sealing can occur either in-situ by the compaction of the 
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soil surface and in-washing of fines created by soil disaggregation, or by the deposition 
of fine material eroded from upslope areas, forming a low hydraulic conductivity layer on 
the soil surface.  The surface seals formed by these mechanisms are referred to, 
respectively, as ‘destructive’ and ‘constructive’ or ‘depositional’ seals.  Regardless of the 
mechanism by which they form the effect is the same; a substantial decrease in 
infiltration due to the limiting effect of the low hydraulic conductivity surface seal.  The 
fact that the burning and duff removal treatments both caused a decrease in the final 
infiltration capacity of the sandy loam soils indicates that burning in and of itself was not 
the primary cause of surface sealing.  Rather, sealing occurred because burning exposed 
the soil surface to raindrop impacts, leading to the formation of a surface seal.  Similar 
effects can occur as a result of land use activities that disturb the surface organic layer 
and expose bare mineral soil, such as timber harvest, agriculture and construction.  
The fact that the treatments had a much greater effct in the coarser, sandy loam 
soils suggests that the primary mechanism for sealing was in-washing of fines into the 
larger pores. Most of the hydraulic conductivity of a soil comes from the larger pores, 
and conductivity decreases rapidly as the larger pores are either blocked or drain as a soil 
dries out.  The low clay content of the sandy loam soil suggests that it has an inherently 
low aggregate stability, so that in addition to being more vulnerable to sealing because of 
the large pore sizes, rapid disaggregation under rainfall impacts quickly led to the 
formation of a ready supply of fine material.  The fact that there was relatively little 
change in the infiltration capacity of the silt loam plots does not necessarily mean that 
sealing did not occur.  The sandy loams saw a significa t decrease in infiltration because 
the seal that formed had a much lower hydraulic conductivity than the underlying soil.  In 
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contrast, the silt loam already had an inherently low infiltration capacity because of its 
fine texture, so that the formation of a surface seal had little additional effect.  
 
Surface sealing due to ash 
Although the effects of the burning and duff removal treatments in the sandy loam 
soils were fairly similar, the final infiltration capacity in the burned plots was slightly 
lower than in the duff removal plots.  In addition, the rising limb of the hydrograph in the 
burned plots was steeper than in the duff removal plots.  The lower infiltration capacity 
indicates that there was another factor contributing to reduced infiltration in the burned 
plots in addition to rainfall-induced sealing.  The fact that the rising limb was steeper 
indicates that the cause of the reduced infiltration was already present or took effect early 
in the simulations.  We attribute these differences to the effect of the surface ash layer, 
which acted as a depositional surface seal during the post fire rainfall simulations.  
Micromorphological analysis of soil thin sections idicated that prior to burning 
the upper centimeter of the soil was composed primarily of well-structured organic 
matter.  This layer undoubtedly had a hydraulic conductivity at least as high as that of the 
underlying soil.  Subsequent to burning the organic layer was consumed, and a 1-2 cm 
thick layer consisting of fragments of carbon as well as calcium rich white ash was 
deposited in its place.  This ash layer had an overall porosity of 36 percent, compared to 
55 percent in the surface organic material prior to burning.  In the upper 4 mm of the ash 
layer the porosity was more than 50 percent lower than in the pre-burn soil.  The 
reduction in available pore space suggests that the as  layer had a lower hydraulic 
conductivity than the pre-burn soil surface, so that infiltration was impeded.  
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Several other characteristics of the ash layer also point to a low hydraulic 
conductivity.  In addition to becoming more densely packed, black ash particles within 
the ash layer were aligned parallel to the soil surface.  The alignment of these particles 
would tend to cause a “thatched roof” effect that would reduce infiltration.  Furthermore 
analysis of the thin sections under cross-polarized light indicated the presence of calcium-
rich white ash in the interstices between the black ash fragments.  The results of the 
SEM-EDS analysis indicated that this white ash was primarily made up of calcium. 
Calcium rich white ash has two important properties hat allow it to potentially contribute 
to fire induced surface sealing.  First, Ca rich as is usually very fine grained, so that 
white ash can fit into the interstices between black sh fragments, further reducing the 
hydraulic conductivity.  We saw evidence for this in our soil thin sections.  Second, 
wetting of Ca-rich ash leads to permanent swelling due to the formation of calcium 
silicate hydrate (Etiegni and Campbell, 1991).  Wetting induced swelling would tend to 
cause a further reduction in the hydraulic conductivity of the ash layer as white ash swells 
and clogs the pore spaces between black ash fragments.  This may explain why plots 
containing higher percentages of C ash recovered more fully than plots with more Ca rich 
ash.  In the latter, traces of hydrated Ca ash remaining within the soil, increasing the 
amount of fine material and contributing to reduced p rmeability up to a year after the 
burns (Figure 16).  Taken in combination, it is highly likely that the ash layer formed in 
the fires contributed to surface sealing and resultd in the lower infiltration capacity in 
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Figure 16.  Final infiltration rate as a function of C content i  the post burn and 
post burn + 1 year rainfall simulations in the G plots.  
 
Other effects of ash on runoff  
 
Although most of the post-fire measures of runoff response indicated an increased 
hydrologic response to rainfall, there was an increase in the time to ponding and the time 
to runoff (Table 5).  This may be due to the fact that by destroying the surface organic 
layer, the burning increased the available storage behind the metal rim around the plot, so 
that it took longer for water to pond to a sufficient depth before overflow into the runoff 
trough could occur. However, the time of ponding was positively correlated with the 
thickness of the surface ash layer, suggesting that the increased time of ponding may 
reflect the fact that the ash stored a proportion of the incident rainfall prior to the onset of 
runoff.  This is consistent with the results of work conducted recently at another site in 
western Montana, which showed that thick ash layers d lay and reduce runoff by storing 
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rainfall (Woods and Balfour, in press).  The implication is that ash can both increase and 
decrease the hydrologic response to rainfall depending on the thickness of the ash layer 





Comparing runoff responses between burned and duff removed sites has shown 
that rain-induced sealing is the primary factor contributing to increased runoff rates.  The 
loss of ground cover in both treatments resulted in a reduction in infiltration via surface 
sealing, however the mechanism in which this sealing occurred differed depending on 
whether an additional layer of vegetative ash was pre ent.  Burned plots exhibited a lower 
infiltration capacity, indicating that ash played an important role in determining the 
hydrologic response in post-fire soils by acting as a depostional surface seal and lowering 
the hydraulic conductivity in the soil.     
 Vegetative ash is a spectrum of grays containing a mixture of two distinct end 
members, black ash (C) and white ash (Ca).  These two ashes are physically and 
chemically distinctive and have the potential to effect surface runoff differently 
depending on their ratio.  Carbon particles form a dense surface layer that reduces post-
fire infiltration.  Calcium ash swells upon wetting, so it has the ability to either further 
reduce the hydraulic conductivity within a predominantly C ash layer by clogging pore 
spaces between black ash particles, or increase infiltration by acting as a storage unit and 
incorporating water within its structure through the process of hydration.  Hydrated Ca 
ash has the ability to remain within the soil, increasing the amount of fine material 
capable of reducing future permeability.   
 Future research is needed to further understand the hydrologic role of ash in post-
fire systems.  It is necessary to examine the different runoff responses associated with 
varying ratios of C to Ca ash.  It would also be sci ntifically beneficial to determine any 
thresholds that may exist within this spectrum of ash, and most importantly it is necessary 
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to establish a distinctive and workable definition within the scientific community as to 
what vegetative ash, is based on its chemical, physical and hydrologic properties.    
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Rainfall Simulation Tables: Burn Treatment 
 
Plot: G1A
Treatment: Pre-burn Rainfall Intensity: 12.45 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.79 4.71 0.08 0.00 12.45
1-2 1.50 26 5 4.85 0.15 0.31 12.14
2-3 2.50 30 5.03 4.91 0.12 0.36 12.09
3-4 3.50 54  - 4.91  - 0.65 11.80
4-5 4.50 166 5.07 4.74 0.33 1.99 10.46
5-6 5.50 200 5.18 4.89 0.29 2.40 10.05
6-7 6.50 195 5 4.78 0.22 2.34 10.11
7-8 7.50 182 4.96 4.77 0.19 2.18 10.27
8-9 8.50 198 5.16 4.95 0.21 2.38 10.07
9-10 9.50 130 4.95 4.82 0.13 1.56 10.89
10-12 11.00 379 5.06 4.71 0.35 2.27 10.18
12-14 13.00 399 4.96 4.68 0.28 2.39 10.06
14-16 15.00 428 5.21 4.92 0.29 2.57 9.88
16-18 17.00 427 4.95 4.69 0.26 2.56 9.89
18-20 19.00 412 5.16 4.9 0.26 2.47 9.98
20-22 21.00 367 5.04 4.83 0.21 2.20 10.25
22-24 23.00 364 4.99 4.76 0.23 2.18 10.27
24-26 25.00 336 5.06 4.73 0.33 2.02 10.43
26-28 27.00 332 5.01 4.82 0.19 1.99 10.46
28-30 29.00 322 4.84 4.67 0.17 1.93 10.52
30-32 31.00 326 4.86 4.68 0.18 1.96 10.49
32-34 33.00 320 5.08 4.92 0.16 1.92 10.53
34-36 35.00 329 4.99 4.82 0.17 1.97 10.48
36-38 37.00 313 4.84 4.64 0.20 1.88 10.57
38-40 39.00 327 4.88 4.72 0.16 1.96 10.49
40-42 41.00 310 4.97 4.8 0.17 1.86 10.59
42-44 43.00 323 5.09 4.93 0.16 1.94 10.51
44-46 45.00 333 4.92 4.75 0.17 2.00 10.45
46-48 47.00 293 4.90 4.76 0.14 1.76 10.69
48-50 49.00 259 4.97 4.84 0.13 1.55 10.90
50-52 51.00 212 5.00 4.87 0.13 1.27 11.18
52-54 53.00 222 4.81 4.69 0.12 1.33 11.12
54-56 55.00 196 4.85 4.73 0.12 1.18 11.27
56-58 57.00 192 4.91 4.80 0.11 1.15 11.30








Treatment: Post-burn + 1 year Rainfall Intensity: 9.7 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.02 4.94 0.08 0.00 9.70
1-2 1.50 0 5.03 4.97 0.06 0.00 9.70
2-3 2.50 36 5.07 5.00 0.07 0.43 9.27
3-4 3.50 189 5.33 5.04 0.29 2.27 7.43
4-5 4.50 200 5.03 4.98 0.05 2.40 7.30
5-6 5.50 345 5.93 4.97 0.96 4.14 5.56
6-7 6.50 392 6.00 4.97 1.03 4.70 5.00
7-8 7.50 431 5.98 4.96 1.02 5.17 4.53
8-9 8.50 449 5.92 4.96 0.96 5.39 4.31
9-10 9.50 426 5.85 4.90 0.95 5.11 4.59
11-12 11.50 473 5.78 4.93 0.85 5.68 4.02
13-14 13.50 496 5.73 4.99 0.74 5.95 3.75
15-16 15.50 458 5.93 5.05 0.88 5.50 4.20
17-18 17.50 462 5.74 5.06 0.68 5.54 4.16
19-20 19.50 472 5.67 4.99 0.68 5.66 4.04
21-22 21.50 491 5.66 4.97 0.69 5.89 3.81
23-24 23.50 481 5.49 4.90 0.59 5.77 3.93
25-26 25.50 471 5.37 4.94 0.43 5.65 4.05
27-28 27.50 326 5.43 5.02 0.41 3.91 5.79
29-30 29.50 383 5.24 4.98 0.26 4.60 5.10
31-32 31.50 385 5.25 4.98 0.27 4.62 5.08
33-34 33.50 361 5.23 4.98 0.25 4.33 5.37
35-36 35.50 333 5.21 4.97 0.24 4.00 5.70
37-38 37.50 379 5.28 5.00 0.28 4.55 5.15
39-40 39.50 342 5.05 4.90 0.15 4.10 5.60
41-42 41.50 379 5.25 4.99 0.26 4.55 5.15
43-44 43.50 402 5.28 4.98 0.30 4.82 4.88
45-46 45.50 370 5.19 4.97 0.22 4.44 5.26
47-48 47.50 383 5.27 5.07 0.20 4.60 5.10
49-50 49.50 358 5.07 4.92 0.15 4.30 5.40
52-52 51.50 351 5.24 5.04 0.20 4.21 5.49
53-54 53.50 389 5.30 4.96 0.34 4.67 5.03
55-56 55.50 301 5.23 5.03 0.20 3.61 6.09
57-58 57.50 307 5.13 4.93 0.20 3.68 6.02


















Treatment: Pre-burn Rainfall Intensity: 11.6 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 25 - -  - 0.30 11.36
1-2 1.50 45  -  -  - 0.54 11.12
2-3 2.50 45  -  -  - 0.54 11.12
3-4 3.50 75  -  -  - 0.90 10.76
4-5 4.50 195  -  -  - 2.34 9.32
5-6 5.50 260  -  -  - 3.12 8.54
6-7 6.50 300  -  -  - 3.60 8.06
7-8 7.50 290  -  -  - 3.48 8.18
8-9 8.50 305  -  -  - 3.66 8.00
9-10 9.50 295  -  -  - 3.54 8.12
10-12 11.00 580  -  -  - 3.48 8.18
12-14 13.00 600  -  -  - 3.20 8.46
14-16 15.00 490  -  -  - 3.36 8.30
16-18 17.00 535  -  -  - 3.21 8.45
18-20 19.00 500  -  -  - 3.00 8.66
20-22 21.00 500  -  -  - 3.00 8.66
22-24 23.00 520  -  -  - 3.12 8.54
24-26 25.00 490  -  -  - 2.94 8.72
26-28 27.00 455  -  -  - 2.73 8.93
28-30 29.00 470  -  -  - 2.82 8.84
30-32 31.00 460  -  -  - 2.76 8.90
32-34 33.00 410  -  -  - 2.46 9.20
34-36 35.00 370  -  -  - 2.22 9.44
36-38 37.00 435  -  -  - 2.61 9.05
38-40 39.00 425  -  -  - 2.55 9.11
40-42 41.00 385  -  -  - 2.31 9.35
42-44 43.00 415  -  -  - 2.49 9.17
44-46 45.00 360  -  -  - 2.16 9.50
46-48 47.00 355  -  -  - 2.13 9.53
48-50 49.00 370  -  -  - 2.22 9.44
50-52 51.00 390  -  -  - 2.34 9.32
52-54 53.00 385  -  -  - 2.31 9.35
54-56 55.00 365  -  -  - 2.19 9.47
56-58 57.00 345  -  -  - 2.07 9.59


















Treatment: Post-burn (Screen) Rainfall Intensity: 10.4 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 5 4.72 4.89 0.00 0.06 10.39
1-2 1.50 38 4.97 5.02 0.00 0.46 9.99
2-3 2.50 31 4.93 5.02 0.00 0.37 10.07
3-4 3.50 180 5.25 4.85 0.40 2.16 8.29
4-5 4.50 615 6.04 4.97 1.07 7.38 3.07
5-6 5.50 650 5.91 4.99 0.92 7.80 2.65
6-7 6.50 820 5.17 5.06 0.11 9.90 0.55
7- 8 7.50  -  -  -  -  -  -
8.5-9 9.75 368 5.09 4.95 0.14 8.83 1.61
9.5-10 9.50 398 5.03 4.93 0.10 9.55 0.89
11-12 11.50 868 5.37 5.05 0.32 10.42 0.03
13-14 13.50 800 5.18 5.02 0.16 9.60 0.85
15-16 15.50 571 5.15 4.93 0.22 6.85 3.59
17-18 17.50 554 5.05 4.90 0.15 6.65 3.80
19-20 19.50 737 5.22 4.97 0.25 8.84 1.60
21-22 21.50 645 4.88 4.84 0.04 7.74 2.71
23-24 23.50 547 5.10 4.96 0.14 6.56 3.88
25-26 25.50 624 5.06 4.95 0.11 7.49 2.96
27-28 27.50 651 5.07 4.99 0.08 7.81 2.63
29-30 29.50 690 4.90 4.86 0.04 8.28 2.17
31-32 31.50 726 5.00 4.97 0.03 8.71 1.73
33-34 33.50 602 4.95 4.98 0.00 7.22 3.22
35-36 35.50 611 4.82 4.86 0.00 7.33 3.11
37-38 37.50 577 4.88 4.93 0.00 6.92 3.52
39-40 39.50 628 4.92 4.97 0.00 7.54 2.91
41-42 41.50 611 4.89 4.90 0.00 7.33 3.11
43-44 43.50 704 5.01 4.99 0.02 8.45 2.00
45-46 45.50 750 5.03 5.00 0.03 9.00 1.45
47-48 47.50 620 4.93 4.86 0.07 7.44 3.01
49-50 49.50 635 5.02 5.02 0.00 7.62 2.83
51-52 51.50 670 4.83 4.85 0.00 8.04 2.41
53-54 53.50 655 4.97 5.00 0.00 7.86 2.59
55-56 55.50 677 4.99 4.98 0.01 8.12 2.32
57-58 57.50 679 4.92 4.93 0.00 8.15 2.30


















Treatment: Post-burn + 1 year Rainfall Intensity: 9.89 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 9 5.03 5.03 0.00 0.11 9.78
1-2 1.50 20 4.99 4.93 0.06 0.24 9.65
2-3 2.50 29 5.06 5.02 0.04 0.35 9.54
3-4 3.50 39 5.14 5.08 0.06 0.47 9.42
4-5 4.50 328 6.33 5.00 1.33 3.94 5.95
5-6 5.50 343 6.64 4.99 1.65 4.12 5.77
6-7 6.50 385 6.64 4.96 1.68 4.62 5.27
7- 8 7.50 360 6.48 5.02 1.46 4.32 5.57
8 -9 8.50 335 6.36 5.03 1.33 4.02 5.87
9 -10 9.50 364 6.32 4.99 1.33 4.37 5.52
10-12 11.00 802 6.16 5.04 1.12 4.81 5.08
13-14 13.50 435 5.81 4.95 0.86 5.22 4.67
15-16 15.50 464 6.09 4.97 1.12 5.57 4.32
17-18 17.50 415 6.04 5.03 1.01 4.98 4.91
19-20 19.50 392 5.78 5.01 0.77 4.70 5.19
21-22 21.50 379 5.75 5.07 0.68 4.55 5.34
23-24 23.50 206 5.44 5.03 0.41 4.94 4.95
25-26 25.50 354 5.67 4.99 0.68 4.25 5.64
27-28 27.50 348 5.49 4.93 0.56 4.18 5.71
29-30 29.50 366 5.62 4.97 0.65 4.39 5.50
31-32 31.50 345 5.65 5.05 0.60 4.14 5.75
33-34 33.50 374 5.65 5.05 0.60 4.49 5.40
35-36 35.50 290 5.48 5.01 0.47 3.48 6.41
37-38 37.50 348 5.52 5.00 0.52 4.18 5.71
39-40 39.50 360 5.48 5.01 0.47 4.32 5.57
41-42 41.50 224 5.57 5.00 0.57 2.69 7.20
43-44 43.50 233 5.50 5.01 0.49 2.80 7.09
45-46 45.50 232 5.48 5.04 0.44 2.78 7.11
47-48 47.50 215 5.52 5.04 0.48 2.58 7.31
49-50 49.50 236 5.52 5.01 0.51 2.83 7.06
51-52 51.50 226 5.60 5.09 0.51 2.71 7.18
53-54 53.50 197 5.98 5.04 0.94 2.36 7.53
55-56 55.50 206 5.52 5.08 0.44 2.47 7.42
57-58 57.50 200 5.43 5.06 0.37 2.40 7.49


















Treatment: Pre-burn Rainfall Intensity: 12.57 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 10  -  -  - 0.12 12.45
1-2 1.50 15  -  -  - 0.18 12.39
2-3 2.50 20  -  -  - 0.24 12.33
3-4 3.50 20  -  -  - 0.24 12.33
4-5 4.50 20  -  -  - 0.24 12.33
5-6 5.50 25  -  -  - 0.30 12.27
6-7 6.50 50  -  -  - 0.30 12.27
7-8 7.50 20  -  -  - 0.24 12.33
8-9 8.50 20  -  -  - 0.24 12.33
9-10 9.50 45  -  -  - 0.27 12.30
10-12 11.00 50  -  -  - 0.30 12.27
12-14 13.00 45  -  -  - 0.27 12.30
14-16 15.00 45  -  -  - 0.27 12.30
16-18 17.00 45  -  -  - 0.27 12.30
18-20 19.00 40  -  -  - 0.24 12.33
20-22 21.00 45  -  -  - 0.27 12.30
22-24 23.00 40  -  -  - 0.24 12.33
24-26 25.00 40  -  -  - 0.24 12.33
26-28 27.00 45  -  -  - 0.27 12.30
28-30 29.00 45  -  -  - 0.27 12.30
30-32 31.00 50  -  -  - 0.30 12.27
32-34 33.00 50  -  -  - 0.30 12.27
34-36 35.00 50  -  -  - 0.30 12.27
36-38 37.00 50  -  -  - 0.30 12.27
38-40 39.00 100  -  -  - 0.24 12.33
40-42 41.00 105  -  -  - 0.25 12.32
42-44 43.00 105  -  -  - 0.25 12.32
44-46 45.00 110  -  -  - 0.26 12.31
46-48 47.00  -  -  -  -  -  -
48-50 49.00  -  -  -  -  -  -
50-52 51.00  -  -  -  -  -  -
52-54 53.00  -  -  -  -  -  -
54-56 55.00  -  -  -  -  -  -
56-58 57.00  -  -  -  -  -  -


















Treatment: Post-burn + 1 year Rainfall Intensity: 9.6 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 6 5.05 4.94 0.11 0.07 9.53
1-2 1.50 20 5.11 5.00 0.11 0.24 9.36
2-3 2.50 20 5.07 496.00 0.00 0.24 9.36
3-4 3.50 19 5.05 4.95 0.10 0.23 9.37
4-5 4.50 18 5.06 4.94 0.12 0.22 9.38
5-6 5.50 22 5.11 4.98 0.13 0.26 9.34
6-7 6.50 72 5.24 5.00 0.24 0.86 8.74
7- 8 7.50 98 5.3 4.99 0.31 1.176 8.424
8 -9 8.50 115 5.27 4.98 0.29 1.38 8.22
9 -10 9.50 178 5.34 4.95 0.39 2.14 7.46
10-12 11.00 301 5.51 4.92 0.59 1.81 7.79
12-14 13.00 351 5.59 5.02 0.57 2.11 7.49
14-16 15.00 384 5.52 4.90 0.62 2.30 7.30
16-18 17.00 399 5.50 4.95 0.55 2.39 7.21
18-20 19.00 400 5.53 4.97 0.56 2.40 7.20
20-22 21.00 386 5.39 4.92 0.47 2.32 7.28
22-24 23.00 480 5.51 4.93 0.58 2.88 6.72
24-26 25.00 458 5.44 4.96 0.48 2.75 6.85
26-28 27.00 501 5.70 5.00 0.70 3.01 6.59
28-30 29.00 418 5.46 4.96 0.50 2.51 7.09
30-32 31.00 450 5.51 5.01 0.50 2.70 6.90
32-34 33.00 514 5.47 4.87 0.60 3.08 6.52
34-36 35.00 522 5.57 5.01 0.56 3.13 6.47
36-38 37.00 538 5.56 4.97 0.59 3.23 6.37
38-40 39.00 596 5.63 4.98 0.65 3.58 6.02
40-42 41.00 726 5.59 4.91 0.68 4.36 5.24
42-44 43.00 521 5.27 4.98 0.29 3.13 6.47
44-46 45.00 448 5.33 4.97 0.36 2.69 6.91
46-48 47.00 428 5.36 4.97 0.39 2.57 7.03
48-50 49.00 499 5.35 4.94 0.41 2.99 6.61
50-52 51.00 478 5.37 4.97 0.40 2.87 6.73
52-54 53.00 486 5.46 5.02 0.44 2.92 6.68
54-56 55.00 525 5.55 5.04 0.51 3.15 6.45
56-58 57.00 510 5.51 5.03 0.48 3.06 6.54


















Treatment: Pre-burn Rainfall Intensity: 12.0 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 25  -  -  - 0.30 11.70
1-2 1.50 230  -  -  - 2.76 9.24
2-3 2.50 415  -  -  - 4.98 7.02
3-4 3.50 510  -  -  - 6.12 5.88
4-5 4.50 500  -  -  - 6.00 6.00
5-6 5.50 555  -  -  - 6.66 5.34
6-7 6.50 570  -  -  - 6.84 5.16
7-8 7.50 560  -  -  - 6.72 5.28
8-9 8.50 580  -  -  - 6.96 5.04
9-10 9.50 595  -  -  - 7.14 4.86
10-12 11.00 625  -  -  - 7.50 4.50
12-14 13.00 640  -  -  - 7.68 4.32
14-16 15.00 595  -  -  - 7.14 4.86
16-18 17.00 610  -  -  - 7.32 4.68
18-20 19.00 610  -  -  - 7.32 4.68
20-22 21.00 545  -  -  - 6.54 5.46
22-24 23.00 440  -  -  - 5.28 6.72
24-26 25.00 490  -  -  - 5.88 6.12
26-28 27.00  -  -  -  -  -  -
28-30 29.00  -  -  -  -  -  -
30-32 31.00  -  -  -  -  -  -
32-34 33.00  -  -  -  -  -  -
34-36 35.00  -  -  -  -  -  -
36-38 37.00  -  -  -  -  -  -
38-40 39.00  -  -  -  -  -  -
40-42 41.00  -  -  -  -  -  -
42-44 43.00  -  -  -  -  -  -
44-46 45.00  -  -  -  -  -  -
46-48 47.00  -  -  -  -  -  -
48-50 49.00  -  -  -  -  -  -
50-52 51.00  -  -  -  -  -  -
52-54 53.00  -  -  -  -  -  -
54-56 55.00  -  -  -  -  -  -
56-58 57.00  -  -  -  -  -  -


















Treatment: Post-burn + 1 year Rainfall Intensity: 9.54 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.94 4.94 0.00 0.00 9.54
1-2 1.50 17 4.91 4.89 0.02 0.20 9.34
2-3 2.50 16 4.94 4.93 0.01 0.19 9.35
3-4 3.50 34 5.03 4.97 0.06 0.41 9.13
4-5 4.50 80 4.99 4.91 0.08 0.96 8.58
5-6 5.50 166 5.69 4.97 0.72 1.99 7.55
6-7 6.50 220 5.65 4.93 0.72 2.64 6.90
7- 8 7.50 313 5.92 4.91 1.01 3.756 5.784
8 -9 8.50 316 5.82 4.89 0.93 3.79 5.75
9 -10 9.50 288 5.75 4.98 0.77 3.46 6.08
10-12 11.00 684 6.53 4.90 1.63 4.10 5.44
12-14 13.00 680 6.34 4.93 1.41 4.08 5.46
14-16 15.00 796 6.80 5.00 1.80 4.78 4.76
16-18 17.00 670 6.74 5.01 1.73 4.02 5.52
18-20 19.00 795 6.77 4.95 1.82 4.77 4.77
20-22 21.00 725 6.37 4.96 1.41 4.35 5.19
22-24 23.00 694 6.11 4.90 1.21 4.16 5.38
24-26 25.00 721 6.10 4.96 1.14 4.33 5.21
26-28 27.00 768 6.31 4.93 1.38 4.61 4.93
28-30 29.00 665 6.24 4.88 1.36 3.99 5.55
30-32 31.00 781 6.64 5.01 1.63 4.69 4.85
32-34 33.00 626 6.23 5.03 1.20 3.76 5.78
34-36 35.00 583 5.76 4.95 0.81 3.50 6.04
36-38 37.00 776 6.54 4.90 1.64 4.66 4.88
38-40 39.00 774 6.68 4.94 1.74 4.64 4.90
40-42 41.00 788 6.80 4.95 1.85 4.73 4.81
42-44 43.00 654 6.50 5.00 1.50 3.92 5.62
44-46 45.00 748 6.53 4.95 1.58 4.49 5.05
46-48 47.00 831 7.05 4.96 2.09 4.99 4.55
48-50 49.00 667 6.14 4.99 1.15 4.00 5.54
50-52 51.00 845 6.94 4.97 1.97 5.07 4.47
52-54 53.00 826 6.74 4.93 1.81 4.96 4.58
54-56 55.00 879 5.99 4.96 1.03 5.27 4.27
56-58 57.00 846 6.42 5.00 1.42 5.08 4.46


















Treatment: Pre-burn Rainfall Intensity: 12.09 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 10 10.00  -  - 0.12 11.97
1-2 1.50 25 25.00  -  - 0.30 11.79
2-3 2.50 35 35.00  -  - 0.42 11.67
3-4 3.50 70 70.00  -  - 0.84 11.25
4-5 4.50 165 165.00  -  - 1.98 10.11
5-6 5.50 220 220.00  -  - 2.64 9.45
6-7 6.50 295 295.00  -  - 3.54 8.55
7- 8 7.50 375 375  -  - 4.5 7.59
8-9 8.50 430 430.00  -  - 5.16 6.93
9-10 9.50 470 470.00  -  - 5.64 6.45
11-12 11.50 540 1080.00  -  - 6.48 5.61
13-14 13.50 540 1080.00  -  - 6.48 5.61
15-16 15.50 535 1070.00  -  - 6.42 5.67
17-18 17.50 505 1010.00  -  - 6.06 6.03
19-20 19.50 495 990.00  -  - 5.94 6.15
21-22 21.50 485 970.00  -  - 5.82 6.27
23-24 23.50 470 940.00  -  - 5.64 6.45
25-26 25.50  -  -  -  -  -  -
27-28 27.50  -  -  -  -  -  -
29-30 29.50 465 930.00  -  - 5.58 6.51
31-32 31.50 480 960.00  -  - 5.76 6.33
33-34 33.50 460 920.00  -  - 5.52 6.57
35-36 35.50 460 920.00  -  - 5.52 6.57
37-38 37.50 465 930.00  -  - 5.58 6.51
39-40 39.50 460 920.00  -  - 5.52 6.57
41-42 41.50 440 880.00  -  - 5.28 6.81
43-44 43.50 435 870.00  -  - 5.22 6.87
45-46 45.50 435 870.00  -  - 5.22 6.87
47-48 47.50 445 890.00  -  - 5.34 6.75
49-50 49.50 435 870.00  -  - 5.22 6.87
52-52 51.50 435 870.00  -  - 5.22 6.87
53-54 53.50 450 900.00  -  - 5.40 6.69
55-56 55.50 425 850.00  -  - 5.10 6.99
57-58 57.50 435 870.00  -  - 5.22 6.87


















Treatment: Post-burn (No Screen) Rainfall Intensity: 10 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 5 4.68 4.83 0.00 0.06 9.94
1-2 1.50 5 4.67 4.82 0.00 0.06 9.94
2-3 2.50 10 4.73 4.85 0.00 0.12 9.88
3-4 3.50 17 4.73 4.87 0.00 0.20 9.80
4-5 4.50 15 4.76 4.87 0.00 0.18 9.82
5-6 5.50 251 5.85 4.86 0.99 3.01 6.99
6-7 6.50 632 7.33 4.91 2.42 7.58 2.42
7- 8 7.50 668 6.8 4.87 1.93 8.016 1.984
8 -9 8.50 621 6.33 4.89 1.44 7.45 2.55
9 -10 9.50 710 6.18 4.90 1.28 8.52 1.48
10-12 11.00 909 6.20 4.88 1.32 10.91 -0.91
13-14 13.50 780 5.50 4.87 0.63 9.36 0.64
15-16 15.50 763 5.48 4.93 0.55 9.16 0.84
17-18 17.50 811 5.41 4.89 0.52 9.73 0.27
19-20 19.50 893 5.38 4.87 0.51 10.72 -0.72
21.5-22 21.75 531 5.09 4.90 0.19 12.74 -2.74
23.5-24 23.75 481 5.04 4.93 0.11 11.54 -1.54
25.5-26 25.75 529 5.05 4.94 0.11 12.70 -2.70
27.5-28 27.75 365 4.89 4.87 0.02 8.76 1.24
29.5-30 29.75 452 4.93 4.88 0.05 10.85 -0.85
31.5-32 31.75 449 4.90 4.88 0.02 10.78 -0.78
33.5-34 33.75 384 4.99 4.98 0.01 9.22 0.78
35.5-36 35.75 476 4.90 4.85 0.05 11.42 -1.42
37.5-38 37.75 471 4.91 4.88 0.03 11.30 -1.30
39.5-40 39.75 364 4.77 4.85 0.00 8.74 1.26
41.5-42 41.75 355 4.77 4.84 0.00 8.52 1.48
43.5-44 43.75 357 4.97 4.99 0.00 8.57 1.43
45.5-46 45.75 393 4.84 4.87 0.00 9.43 0.57
47.5-48 47.75 370 4.76 4.81 0.00 8.88 1.12
49.5-50 49.75 387 4.84 4.89 0.00 9.29 0.71
52.5-52 51.75 383 4.81 4.88 0.00 9.19 0.81
53.5-54 53.75 362 4.81 4.88 0.00 8.69 1.31
55.5-56 55.75 358 4.82 4.86 0.00 8.59 1.41
57.5-58 57.75 378 4.81 4.87 0.00 9.07 0.93


















Treatment: Post-burn + 1 year Rainfall Intensity: 10.2 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.11 5.06 0.05 0.00 10.02
1-2 1.50 9 5.06 4.98 0.08 0.11 9.91
2-3 2.50 19 5.15 5.07 0.08 0.23 9.79
3-4 3.50 27 5.07 4.98 0.09 0.32 9.70
4-5 4.50 62 5.21 5.08 0.13 0.74 9.28
5-6 5.50 160 5.11 4.91 0.20 1.92 8.10
6-7 6.50 265 5.18 4.95 0.23 3.18 6.84
7- 8 7.50 285 5.12 4.85 0.27 3.42 6.6
8 -9 8.50 302 5.25 5.00 0.25 3.62 6.40
9 -10 9.50 377 5.20 4.93 0.27 4.52 5.50
10-12 11.00 767 5.51 5.04 0.47 4.60 5.42
12-14 13.00 780 5.44 4.95 0.49 4.68 5.34
14-16 15.00 804 5.50 5.06 0.44 4.82 5.20
16-18 17.00 830 5.31 4.88 0.43 4.98 5.04
18-20 19.00 861 5.45 5.04 0.41 5.17 4.85
20-22 21.00 863 5.27 4.84 0.43 5.18 4.84
22-24 23.00 835 5.41 5.04 0.37 5.01 5.01
24-26 25.00 854 5.34 4.92 0.42 5.12 4.90
26-28 27.00 866 5.46 5.07 0.39 5.20 4.82
28-30 29.00 897 5.39 4.97 0.42 5.38 4.64
30-32 31.00 911 5.40 4.99 0.41 5.47 4.55
32-34 33.00 845 5.26 4.91 0.35 5.07 4.95
34-36 35.00 886 5.37 5.01 0.36 5.32 4.70
36-38 37.00 878 10.20 9.85 0.35 5.27 4.75
38-40 39.00 964 5.41 5.02 0.39 5.78 4.24
40-42 41.00 778 5.33 4.93 0.40 4.67 5.35
42-44 43.00 874 5.35 5.04 0.31 5.24 4.78
44-46 45.00 837 5.20 4.93 0.27 5.02 5.00
46-48 47.00 862 5.58 5.01 0.57 5.17 4.85
48-50 49.00 637 5.27 4.97 0.30 3.82 6.20
50-52 51.00 890 5.33 5.04 0.29 5.34 4.68
52-54 53.00 893 5.19 4.89 0.30 5.36 4.66
54-56 55.00 912 5.25 4.97 0.28 5.47 4.55
56-58 57.00 851 5.09 4.85 0.24 5.11 4.91


















Treatment: Pre-burn Rainfall Intensity: 11.17 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 11.18
1-2 1.50 25  -  -  - 0.30 10.88
2-3 2.50 40  -  -  - 0.48 10.70
3-4 3.50 40  -  -  - 0.48 10.70
4-5 4.50 45  -  -  - 0.54 10.64
5-6 5.50 45  -  -  - 0.54 10.64
6-7 6.50 45  -  -  - 0.54 10.64
7- 8 7.50 45  -  -  - 0.54 10.635
8-9 8.50 50  -  -  - 0.60 10.58
9-10 9.50 70  -  -  - 0.84 10.34
10-12 11.00 180  -  -  - 1.08 10.10
12-14 13.00 230  -  -  - 1.38 9.80
14-16 15.00 250  -  -  - 1.50 9.68
16-18 17.00 235  -  -  - 1.41 9.77
18-20 19.00 250  -  -  - 1.50 9.68
20-22 21.00 235  -  -  - 1.41 9.77
22-24 23.00 210  -  -  - 1.26 9.92
24-26 25.00 195  -  -  - 1.17 10.01
26-28 27.00 210  -  -  - 1.26 9.92
28-30 29.00 155  -  -  - 0.93 10.25
30-32 31.00 160  -  -  - 0.96 10.22
32-34 33.00 145  -  -  - 0.87 10.31
34-36 35.00 145  -  -  - 0.87 10.31
36-38 37.00 135  -  -  - 0.81 10.37
38-40 39.00 125  -  -  - 0.75 10.43
40-42 41.00 120  -  -  - 0.72 10.46
42-44 43.00 115  -  -  - 0.69 10.49
44-46 45.00 100  -  -  - 0.60 10.58
46-48 47.00 85  -  -  - 0.51 10.67
48-50 49.00 85  -  -  - 0.51 10.67
50-52 51.00 85  -  -  - 0.51 10.67
52-54 53.00 75  -  -  - 0.45 10.73
54-56 55.00 75  -  -  - 0.45 10.73
56-58 57.00 70  -  -  - 0.42 10.76


















Treatment: Post-burn (Screen) Rainfall Intensity: 9.93 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.82 5.01 0.00 0.00 9.93
1-2 1.50 0 4.83 5.02 0.00 0.00 9.93
2-3 2.50 0 4.79 4.95 0.00 0.00 9.93
3-4 3.50 8.1 4.78 4.94 0.00 0.10 9.83
4-5 4.50 64 4.99 5.02 0.00 0.77 9.16
5-6 5.50 421 5.69 4.90 0.79 5.05 4.88
6-7 6.50 643 5.90 5.08 0.82 7.72 2.21
7- 8 7.50 614 5.52 4.93 0.59 7.368 2.562
8 -9 8.50 609 5.38 4.98 0.40 7.31 2.62
9 -10 9.50 815 5.45 5.00 0.45 9.78 0.15
10-12 11.00 963 5.51 4.96 0.55 5.78 4.15
13-14 13.50 767 5.25 5.02 0.23 9.20 0.73
15-16 15.50 754 4.81 4.61 0.20 9.05 0.88
17-18 17.50 747 4.79 4.66 0.13 8.96 0.97
19-20 19.50 697 4.75 4.71 0.04 8.36 1.57
21-22 21.50 696 4.65 4.59 0.06 8.35 1.58
23-24 23.50 743 4.83 4.67 0.16 8.92 1.01
25-26 25.50 762 4.72 4.70 0.02 9.14 0.79
27-28 27.50 741 4.75 4.74 0.01 8.89 1.04
29-30 29.50 765 4.60 4.57 0.03 9.18 0.75
31-32 31.50 775 4.74 4.71 0.03 9.30 0.63
33-34 33.50 805 4.68 4.66 0.02 9.66 0.27
35-36 35.50 760 4.88 4.70 0.18 9.12 0.81
37-38 37.50 757 4.58 4.59 0.00 9.08 0.85
39-40 39.50 767 4.68 4.66 0.02 9.20 0.73
41-42 41.50 731  -  -  - 8.77 1.16
43-44 43.50 742 4.68 4.67 0.01 8.90 1.03
45-46 45.50 800 4.55 4.55 0.00 9.60 0.33
47-48 47.50 766 4.67 4.71 0.00 9.19 0.74
49-50 49.50 776 4.62 4.65 0.00 9.31 0.62
52-52 51.50 763 4.59 4.63 0.00 9.16 0.77
53-54 53.50 733 4.62 4.66 0.00 8.80 1.13
55-56 55.50 745 4.65 4.70 0.00 8.94 0.99
57-58 57.50 781 4.62 4.65 0.00 9.37 0.56


















Treatment: Post-burn + 1 year Rainfall Intensity: 10.34 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.92 4.92 0.00 0.00 10.33
1-2 1.50 0 4.89 4.88 0.01 0.00 10.33
2-3 2.50 6 5.06 4.99 0.07 0.07 10.26
3-4 3.50 13 5.03 4.93 0.10 0.16 10.17
4-5 4.50 12 5.08 5.00 0.08 0.14 10.19
5-6 5.50 6 5.01 4.92 0.09 0.07 10.26
6-7 6.50 9 5.03 4.95 0.08 0.11 10.22
7- 8 7.50 11 5.05 4.96 0.09 0.132 10.198
8 -9 8.50 4 5.04 4.94 0.10 0.05 10.28
9 -10 9.50 18 5.04 4.96 0.08 0.22 10.11
10-12 11.00 75 5.10 5.00 0.10 0.45 9.88
12-14 13.00 139 5.13 5.02 0.11 0.83 9.50
14-16 15.00 198 5.01 4.90 0.11 1.19 9.14
16-18 17.00 199 5.08 4.99 0.09 1.19 9.14
18-20 19.00 202 5.00 4.92 0.08 1.21 9.12
20-22 21.00 165 5.07 5.00 0.07 0.99 9.34
22-24 23.00 181 5.08 5.00 0.08 1.09 9.24
24-26 25.00 155 5.06 4.99 0.07 0.93 9.40
26-28 27.00 114 5.03 4.97 0.06 0.68 9.65
28-30 29.00 166 5.00 4.93 0.07 1.00 9.33
30-32 31.00 69 5.08 4.99 0.09 0.41 9.92
32-34 33.00 75 5.05 4.95 0.10 0.45 9.88
34-36 35.00 90 5.02 4.92 0.10 0.54 9.79
36-38 37.00 94 5.16 5.07 0.09 0.56 9.77
38-40 39.00 84 5.08 4.98 0.10 0.50 9.83
40-42 41.00 110 5.00 4.91 0.09 0.66 9.67
42-44 43.00 118 5.02 4.92 0.10 0.71 9.62
44-46 45.00 70 5.07 4.98 0.09 0.42 9.91
46-48 47.00 46 5.23 5.13 0.10 0.28 10.05
48-50 49.00 41 5.10 5.00 0.10 0.25 10.08
50-52 51.00 61 5.10 5.00 0.10 0.37 9.96
52-54 53.00 71 5.12 5.04 0.08 0.43 9.90
54-56 55.00 63 5.12 5.02 0.10 0.38 9.95
56-58 57.00 39 5.11 5.01 0.10 0.23 10.10


















Treatment: Pre-burn Rainfall Intensity: 11.58 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 15  -  -  - 0.18 11.40
1-2 1.50 30  -  -  - 0.36 11.22
2-3 2.50 45  -  -  - 0.54 11.04
3-4 3.50 55  -  -  - 0.66 10.92
4-5 4.50 100  -  -  - 1.20 10.38
5-6 5.50 180  -  -  - 2.16 9.42
6-7 6.50 210  -  -  - 2.52 9.06
7- 8 7.50 225  -  -  - 2.7 8.88
8-9 8.50 240  -  -  - 2.88 8.70
9-10 9.50 240  -  -  - 2.88 8.70
10-12 11.00 480  -  -  - 2.88 8.70
12-14 13.00 520  -  -  - 3.12 8.46
14-16 15.00 500  -  -  - 3.00 8.58
16-18 17.00 515  -  -  - 3.09 8.49
18-20 19.00 480  -  -  - 2.88 8.70
20-22 21.00 455  -  -  - 2.73 8.85
22-24 23.00 460  -  -  - 2.76 8.82
24-26 25.00 430  -  -  - 2.58 9.00
26-28 27.00 435  -  -  - 2.61 8.97
28-30 29.00 430  -  -  - 2.58 9.00
30-32 31.00 440  -  -  - 2.64 8.94
32-34 33.00 415  -  -  - 2.49 9.09
34-36 35.00 410  -  -  - 2.46 9.12
36-38 37.00 405  -  -  - 2.43 9.15
38-40 39.00 400  -  -  - 2.40 9.18
40-42 41.00 375  -  -  - 2.25 9.33
42-44 43.00 370  -  -  - 2.22 9.36
44-46 45.00 375  -  -  - 2.25 9.33
46-48 47.00 345  -  -  - 2.07 9.51
48-50 49.00 370  -  -  - 2.22 9.36
50-52 51.00  -  -  -  -  - 11.58
52-54 53.00  -  -  -  -  - 11.58
54-56 55.00  -  -  -  -  - 11.58
56-58 57.00  -  -  -  -  - 11.58


















Treatment: Post-burn + 1 year Rainfall Intensity: 9.48 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 2 4.98 4.95 0.03 0.02 9.46
1-2 1.50 12 5.06 5.00 0.06 0.14 9.34
2-3 2.50 16 5.04 5.02 0.02 0.19 9.29
3-4 3.50 23 4.96 4.94 0.02 0.28 9.20
4-5 4.50 25 5.03 4.99 0.04 0.30 9.18
5-6 5.50 141 5.08 4.93 0.15 1.69 7.79
6-7 6.50 328 5.15 4.93 0.22 3.94 5.54
7- 8 7.50 225 5.1 4.96 0.14 2.7 6.78
8-9 8.50 224 5.15 4.97 0.18 2.69 6.79
9-10 9.50 323 5.08 4.92 0.16 3.88 5.60
10-12 11.00 640 5.19 4.96 0.23 3.84 5.64
12-14 13.00 643 5.14 4.94 0.20 3.86 5.62
14-16 15.00 732 5.16 4.96 0.20 4.39 5.09
16-19 17.50 1013 5.80 4.94 0.86 4.05 5.43
19-20 19.50 361 5.13 5.02 0.11 4.33 5.15
21-22 21.50 556 5.08 4.95 0.13 3.34 6.14
23-24 23.50 542 5.07 4.93 0.14 3.25 6.23
25-26 25.50 629 5.03 4.93 0.10 3.77 5.71
27-28 27.50 609 5.13 5.00 0.13 3.65 5.83
29-30 29.50 612 5.07 4.96 0.11 3.67 5.81
31-32 31.50 597 5.10 4.99 0.11 3.58 5.90
33-34 33.50 593 5.08 4.98 0.10 3.56 5.92
35-36 35.50 598 5.02 4.93 0.09 3.59 5.89
37-38 37.50 575 5.05 4.94 0.11 3.45 6.03
39-40 39.50 550 5.07 4.99 0.08 3.30 6.18
41-42 41.50 565 5.03 4.95 0.08 3.39 6.09
43-44 43.50 540 10.06 9.94 0.12 3.24 6.24
45-46 45.50 548 4.98 4.90 0.08 3.29 6.19
47-48 47.50 512 5.01 4.91 0.10 3.07 6.41
49-50 49.50 545 5.13 5.04 0.09 3.27 6.21
52-52 51.50 513 4.98 4.91 0.07 3.08 6.40
53-54 53.50 686 5.06 4.93 0.13 4.12 5.36
55-56 55.50  -  -  -  -  - 9.48
57-58 57.50  -  -  -  -  - 9.48


















Treatment: Pre-burn Rainfall Intensity: 11.58 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 13 4.87 4.69 0.18 0.16 0.00
1-2 1.50 25 4.87 4.67 0.20 0.30 0.00
2-3 2.50 43 5.09 4.82 0.27 0.52 0.01
3-4 3.50 55 5.16 4.91 0.25 0.66 0.01
4-5 4.50 67 4.92 4.68 0.24 0.80 0.00
5-6 5.50 95 5.07 4.74 0.33 1.14 0.01
6-7 6.50 90 5.14 4.85 0.29 1.08 0.01
7- 8 7.50 112 5.24 4.89 0.35 1.344 0.007
8-9 8.50 118 4.65 4.14 0.51 1.42 0.01
9-10 9.50 138 5.14 4.76 0.38 1.66 0.01
10-12 11.00 297 4.82 4.77 0.05 1.78 0.00
12-14 13.00 339 5.67 4.96 0.71 1.63 0.01
14-16 15.00 207 4.99 4.70 0.29 1.66 0.01
16-18 17.00 263 4.69 4.12 0.57 1.58 0.01
18-20 19.00 259 5.30 4.78 0.52 1.55 0.01
20-22 21.00 254 5.42 4.96 0.46 1.52 0.01
22-24 23.00 244 5.16 4.71 0.45 1.46 0.01
24-26 25.00 244 5.37 4.91 0.46 1.46 0.01
26-28 27.00 231 5.31 4.90 0.41 1.39 0.01
28-30 29.00 231 5.12 4.71 0.41 1.39 0.01
30-32 31.00 220 4.93 4.69 0.24 1.32 0.00
32-34 33.00 203 5.19 4.97 0.22 1.22 0.00
34-36 35.00 192 5.16 4.78 0.38 1.15 0.01
36-38 37.00 192 5.04 4.71 0.33 1.15 0.01
38-40 39.00 187 5.04 4.71 0.33 1.12 0.01
40-42 41.00 197 5.30 4.94 0.36 1.18 0.01
42-44 43.00 183 5.15 4.81 0.34 1.10 0.01
44-46 45.00 197 5.08 4.73 0.35 1.18 0.01
46-48 47.00 192 5.01 4.70 0.31 1.15 0.01
48-50 49.00 197 5.23 4.92 0.31 1.18 0.01
50-52 51.00 172 5.07 4.82 0.25 1.03 0.01
52-54 53.00 163 5.07 4.80 0.27 0.98 0.01
54-56 55.00 170 4.95 4.69 0.26 1.02 0.01
56-58 57.00 160 5.18 4.91 0.27 0.96 0.01


















Treatment: Post-burn + 1 year Rainfall Intensity: 9.21 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 5 5.07 5.06 0.01 0.06 9.15
1-2 1.50 12 5.03 4.94 0.09 0.14 9.07
2-3 2.50 9 5.09 5.04 0.05 0.11 9.10
3-4 3.50 13 4.99 4.94 0.05 0.16 9.05
4-5 4.50 15 5.09 5.06 0.03 0.18 9.03
5-6 5.50 17 4.97 4.93 0.04 0.20 9.01
6-7 6.50 20 5.12 5.09 0.03 0.24 8.97
7- 8 7.50 24 4.97 4.91 0.06 0.288 8.922
8-9 8.50 22 5.07 5.02 0.05 0.26 8.95
9-10 9.50 30 5.02 0.96 4.06 0.36 8.85
10-12 11.00 93 5.06 4.90 0.16 0.56 8.65
12-14 13.00 235 5.19 4.97 0.22 1.41 7.80
14-16 15.00 327 5.21 5.02 0.19 1.96 7.25
16-18 17.00 396 5.13 4.96 0.17 2.38 6.83
18-20 19.00 383 5.19 5.03 0.16 2.30 6.91
20-22 21.00 430 5.20 5.01 0.19 2.58 6.63
22-24 23.00 442 5.33 4.97 0.36 2.65 6.56
24-26 25.00 459 5.07 4.96 0.11 2.75 6.46
26-28 27.00 498 5.16 5.09 0.07 2.99 6.22
28-30 29.00 424 5.20 4.94 0.26 2.54 6.67
30-32 31.00 408 5.06 4.98 0.08 2.45 6.76
32-34 33.00 405 4.95 4.89 0.06 2.43 6.78
34-36 35.00 427 5.12 5.04 0.08 2.56 6.65
36-38 37.00 379 4.98 4.92 0.06 2.27 6.94
38-40 39.00 416 5.10 5.02 0.08 2.50 6.71
40-42 41.00 456 5.01 4.94 0.07 2.74 6.47
42-44 43.00 386 5.04 5.00 0.04 2.32 6.89
44-46 45.00 400 5.03 5.03 0.00 2.40 6.81
46-48 47.00 374 5.00 5.00 0.00 2.24 6.97
48-50 49.00 368 4.98 4.95 0.03 2.21 7.00
50-52 51.00 424 5.14 5.11 0.03 2.54 6.67
52-54 53.00 450 5.18 5.19 0.00 2.70 6.51
54-56 55.00 434 5.12 5.09 0.03 2.604 6.61
56-58 57.00 422 5 4.98 0.02 2.532 6.68



















Treatment: Pre-burn Rainfall Intensity: 9.63 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 9.63
1-2 1.50 70  - -  - 0.84 8.79
2-3 2.50 205  - -  - 2.46 7.17
3-4 3.50 290  - -  - 3.48 6.15
4-5 4.50 325  - -  - 3.90 5.73
5-6 5.50 340  - -  - 4.08 5.55
6-7 6.50 350  - -  - 4.20 5.43
7- 8 7.50 380  - -  - 4.56 5.07
8-9 8.50 410  - -  - 4.92 4.71
9-10 9.50 425  - -  - 5.10 4.53
10-12 11.00 860  - -  - 5.16 4.47
12-14 13.00 890  - -  - 5.34 4.29
14-16 15.00 1000  - -  - 6.00 3.63
16-18 17.00 865  - -  - 5.19 4.44
18-20 19.00 890  - -  - 5.34 4.29
20-22 21.00 880  - -  - 5.28 4.35
22-24 23.00 925  - -  - 5.55 4.08
24-26 25.00 965  - -  - 5.79 3.84
26-28 27.00 860  - -  - 5.16 4.47
28-30 29.00 895  - -  - 5.37 4.26
30-32 31.00 890  - -  - 5.34 4.29
32-34 33.00 970  - -  - 5.82 3.81
34-36 35.00 950  - -  - 5.70 3.93
36-38 37.00 955  - -  - 5.73 3.90
38-40 39.00 940  - -  - 5.64 3.99
40-42 41.00 910  - -  - 5.46 4.17
42-44 43.00 880  - -  - 5.28 4.35
44-46 45.00 875  - -  - 5.25 4.38
46-48 47.00 845  - -  - 5.07 4.56
48-50 49.00 835  - -  - 5.01 4.62
50-52 51.00 820  - -  - 4.92 4.71
52-54 53.00 800  - -  - 4.80 4.83
54-56 55.00 820  - -  - 4.92 4.71
56-58 57.00 830  - -  - 4.98 4.65


















Treatment: Post-burn (No Screen) Rainfall Intensity: 9.9 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.85 4.99 0.00 0.00 9.91
1-2 1.50 5.5 4.76 4.93 0.00 0.07 9.84
2-3 2.50 4.5 4.71 4.86 0.00 0.05 9.85
3-4 3.50 8 4.87 5.01 0.00 0.10 9.81
4-5 4.50 6.5 4.67 4.81 0.00 0.08 9.83
5-6 5.50 7 4.87 5.01 0.00 0.08 9.82
6-7 6.50 7.5 4.68 4.96 0.00 0.09 9.82
7- 8 7.50 13 4.83 4.93 0.00 0.156 9.749
8-9 8.50 125 4.97 4.92 0.05 1.50 8.41
9-10 9.50 308 5.24 4.97 0.27 3.70 6.21
10-12 11.00 676 5.46 4.89 0.57 4.06 5.85
12-14 13.00 809 5.45 4.98 0.47 4.85 5.05
14-16 15.00 642 5.41 4.93 0.48 3.85 6.05
16-18 17.00 747.5 5.30 4.93 0.37 4.49 5.42
18-20 19.00 766 5.22 4.86 0.36 4.60 5.31
20-22 21.00 734 5.22 4.91 0.31 4.40 5.50
22-24 23.00 693 5.22 4.92 0.30 4.16 5.75
24-26 25.00 763 5.15 4.84 0.31 4.58 5.33
26-28 27.00 500 4.99 4.97 0.02 3.00 6.91
28-30 29.00 613 5.09 4.96 0.13 3.68 6.23
30-32 31.00 761 5.02 4.85 0.17 4.57 5.34
32-34 33.00 746 5.08 4.94 0.14 4.48 5.43
34-36 35.00 742 5.14 4.92 0.22 4.45 5.45
36-38 37.00 751 5.05 4.93 0.12 4.51 5.40
38-40 39.00 676 5.06 4.89 0.17 4.06 5.85
40-42 41.00 747 5.20 4.96 0.24 4.48 5.42
42-44 43.00 769 5.24 4.88 0.36 4.61 5.29
44-46 45.00 614 5.06 4.86 0.20 3.68 6.22
46-48 47.00 650 4.98 4.88 0.10 3.90 6.01
48-50 49.00 681 5.04 4.89 0.15 4.09 5.82
50-52 51.00 676 5.04 4.87 0.17 4.06 5.85
52-54 53.00 646 4.91 5.20 0.00 3.88 6.03
54-56 55.00 731 5.06 4.87 0.19 4.386 5.52
56-58 57.00 582 4.87 4.85 0.02 3.492 6.41

















Treatment: Pre-burn Rainfall Intensity: 10.08 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 16 4.63 4.63 0.00 0.19 10.23
1-2 1.50 24 4.72 4.54 0.18 0.29 10.12
2-3 2.50 53 4.86 4.68 0.18 0.64 9.76
3-4 3.50 59 4.87 4.72 0.15 0.71 9.68
4-5 4.50 61 5.12 4.94 0.18 0.73 9.64
5-6 5.50 50 4.74 4.59 0.15 0.60 9.76
6-7 6.50 62 4.72 4.70 0.02 0.74 9.61
7- 8 7.50 59 4.85 4.72 0.13 0.71 9.63
8-9 8.50 67 5.13 5.00 0.13 0.80 9.53
9-10 9.50 66 5.07 4.98 0.09 0.79 9.53
10-12 11.00 128 4.77 4.74 0.03 0.77 9.53
12-14 13.00 130 4.72 4.64 0.08 0.78 9.50
14-16 15.00 24 4.93 4.83 0.10 0.14 10.11
16-18 17.00 100 5.30 5.05 0.25 0.60 9.63
18-20 19.00 98 5.06 4.81 0.25 0.59 9.62
20-22 21.00 88 5.00 4.79 0.21 0.53 9.66
22-24 23.00 94 4.90 4.71 0.19 0.56 9.60
24-26 25.00 87 4.86 4.70 0.16 0.52 9.62
26-28 27.00 75 5.24 5.08 0.16 0.45 9.67
28-30 29.00 73 4.88 4.73 0.15 0.44 9.66
30-32 31.00 65 5.12 5.03 0.09 0.39 9.69
32-34 33.00 62 4.92 4.79 0.13 0.37 9.68
34-36 35.00 60 5.14 5.04 0.10 0.36 9.67
36-38 37.00 57 4.86 4.76 0.10 0.34 9.67
38-40 39.00 59 4.79 4.70 0.09 0.35 9.63
40-42 41.00 60 4.81 4.74 0.07 0.36 9.60
42-44 43.00 58 5.14 5.07 0.07 0.35 9.59
44-46 45.00 75 4.78 4.71 0.07 0.39 9.53
46-48 47.00 49 5.08 5.07 0.01 0.35 9.54
48-50 49.00 56 4.81 4.70 0.11 0.34 9.54
50-52 51.00 54 4.68 4.58 0.10 0.32 9.53
52-54 53.00 57 4.86 4.83 0.03 0.34 9.49
54-56 55.00 57 4.75 4.71 0.04 0.34 9.46
56-58 57.00 59 4.80 4.75 0.05 0.35 9.43


















Treatment: Post-burn (Screen) Rainfall Intensity: 10.68 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.68 4.94 0.00 0.00 10.68
1-2 1.50 0 4.69 5.08 0.00 0.00 10.68
2-3 2.50 5 4.73 4.92 0.00 0.06 10.62
3-4 3.50 5 4.68 4.89 0.00 0.06 10.62
4-5 4.50 5 4.68 4.86 0.00 0.06 10.62
5-6 5.50 6 4.74 4.94 0.00 0.07 10.61
6-7 6.50 5 4.72 4.89 0.00 0.06 10.62
7- 8 7.50 6 4.74 4.94 0.00 0.07 10.61
8-9 8.50 8 4.71 4.89 0.00 0.10 10.58
9-10 9.50 8.5 4.71 4.87 0.00 0.10 10.58
10-12 11.00 30 4.70 4.83 0.00 0.18 10.50
12-14 13.00 82 4.77 4.86 0.00 0.49 10.19
14-16 15.00 161 4.79 4.93 0.00 0.97 9.71
16-18 17.00 172 4.79 4.90 0.00 1.03 9.65
18-20 19.00 236 4.77 4.86 0.00 1.42 9.26
20-22 21.00 247 4.82 4.93 0.00 1.48 9.20
22-24 23.00 281 4.83 4.89 0.00 1.69 8.99
24-26 25.00 288 4.84 4.92 0.00 1.73 8.95
26-28 27.00 298 4.75 4.86 0.00 1.79 8.89
28-30 29.00 381 4.77 4.87 0.00 2.29 8.39
30-32 31.00 318.5 4.77 4.87 0.00 1.91 8.77
32-34 33.00 455 4.84 4.92 0.00 2.73 7.95
34-36 35.00 459 4.76 4.86 0.00 2.75 7.93
36-38 37.00 389 4.80 4.88 0.00 2.33 8.35
38-40 39.00 354 4.72 4.84 0.00 2.12 8.56
40-42 41.00 477 4.78 4.88 0.00 2.86 7.82
42-44 43.00 460 4.77 4.86 0.00 2.76 7.92
44-46 45.00 455 4.77 4.86 0.00 2.73 7.95
46-48 47.00 529 4.80 4.89 0.00 3.17 7.51
48-50 49.00 440 4.80 4.90 0.00 2.64 8.04
50-52 51.00 523 4.76 4.82 0.00 3.14 7.54
52-54 53.00 499 4.98 5.03 0.00 2.99 7.69
54-56 55.00 489 5.02 5.10 0.00 2.93 7.75
56-58 57.00 584 4.79 4.99 0.00 3.50 7.18


















Treatment: Pre-burn Rainfall Intensity: 10.15 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 10.16
1-2 1.50 0  -  -  - 0.00 10.16
2-3 2.50 15  -  -  - 0.18 9.98
3-4 3.50 15  -  -  - 0.18 9.98
4-5 4.50 20  -  -  - 0.24 9.92
5-6 5.50 15  -  -  - 0.18 9.98
6-7 6.50 20  -  -  - 0.24 9.92
7- 8 7.50 20  -  -  - 0.24 9.92
8-9 8.50 15  -  -  - 0.18 9.98
9-10 9.50 15  -  -  - 0.18 9.98
10-12 11.00 25  -  -  - 0.15 10.01
12-14 13.00 25  -  -  - 0.15 10.01
14-16 15.00 30  -  -  - 0.18 9.98
16-18 17.00 25  -  -  - 0.15 10.01
18-20 19.00 30  -  -  - 0.18 9.98
20-22 21.00 25  -  -  - 0.15 10.01
22-24 23.00 25  -  -  - 0.15 10.01
24-26 25.00 25  -  -  - 0.15 10.01
26-28 27.00 25  -  -  - 0.15 10.01
28-30 29.00 25  -  -  - 0.15 10.01
30-32 31.00 25  -  -  - 0.15 10.01
32-34 33.00 25  -  -  - 0.15 10.01
34-36 35.00 30  -  -  - 0.18 9.98
36-38 37.00 25  -  -  - 0.15 10.01
38-40 39.00 25  -  -  - 0.15 10.01
40-42 41.00 25  -  -  - 0.15 10.01
42-44 43.00 25  -  -  - 0.15 10.01
44-46 45.00 25  -  -  - 0.15 10.01
46-48 47.00 20  -  -  - 0.12 10.04
48-50 49.00 20  -  -  - 0.12 10.04
50-52 51.00 20  -  -  - 0.12 10.04
52-54 53.00 20  -  -  - 0.12 10.04
54-56 55.00 20  -  -  - 0.12 10.04
56-58 57.00 20  -  -  - 0.12 10.04


















Treatment: Pre-burn Rainfall Intensity: 10.9 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 15  -  -  - 0.18 10.73
1-2 1.50 30  -  -  - 0.36 10.55
2-3 2.50 35  -  -  - 0.42 10.49
3-4 3.50 40  -  -  - 0.48 10.43
4-5 4.50 50  -  -  - 0.60 10.31
5-6 5.50 45  -  -  - 0.54 10.37
6-7 6.50 45  -  -  - 0.54 10.37
7- 8 7.50 45  -  -  - 0.54 10.37
8-9 8.50 50  -  -  - 0.60 10.31
9-10 9.50 50  -  -  - 0.60 10.31
10-12 11.00 95  -  -  - 0.57 10.34
12-14 13.00 90  -  -  - 0.54 10.37
14-16 15.00 90  -  -  - 0.54 10.37
16-18 17.00 80  -  -  - 0.48 10.43
18-20 19.00 85  -  -  - 0.51 10.40
20-22 21.00 80  -  -  - 0.48 10.43
22-24 23.00 80  -  -  - 0.48 10.43
24-26 25.00 80  -  -  - 0.48 10.43
26-28 27.00 80  -  -  - 0.48 10.43
28-30 29.00 75  -  -  - 0.45 10.46
30-32 31.00 80  -  -  - 0.48 10.43
32-34 33.00 80  -  -  - 0.48 10.43
34-36 35.00 80  -  -  - 0.48 10.43
36-38 37.00 75  -  -  - 0.45 10.46
38-40 39.00 75  -  -  - 0.45 10.46
40-42 41.00 70  -  -  - 0.42 10.49
42-44 43.00 70  -  -  - 0.42 10.49
44-46 45.00 70  -  -  - 0.42 10.49
46-48 47.00 70  -  -  - 0.42 10.49
48-50 49.00 75  -  -  - 0.45 10.46
50-52 51.00 70  -  -  - 0.42 10.49
52-54 53.00 75  -  -  - 0.45 10.46
54-56 55.00 75  -  -  - 0.45 10.46
56-58 57.00 80  -  -  - 0.48 10.43


















Treatment: Pre-burn Rainfall Intensity: 8.6 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.87 4.87 0.00 0.00 8.60
1-2 1.50 0 4.76 4.73 0.03 0.00 8.60
2-3 2.50 0 4.73 4.72 0.01 0.00 8.60
3-4 3.50 10.2 5.63 4.85 0.78 0.12 8.47
4-5 4.50 14 4.85 4.83 0.02 0.17 8.43
5-6 5.50 16 4.70 4.69 0.01 0.19 8.40
6-7 6.50 34 4.76 4.74 0.02 0.41 8.19
7- 8 7.50 55 4.83 4.83 0.00 0.66 7.94
8-9 8.50 76 4.95 4.94 0.01 0.91 7.68
9-10 9.50 114 4.71 4.70 0.01 1.37 7.23
10-12 11.00 301 4.73 4.67 0.06 1.81 6.79
12-14 13.00 373 4.86 4.81 0.05 2.24 6.36
14-16 15.00 449 4.96 4.89 0.07 2.69 5.90
16-18 17.00 472 4.69 4.63 0.06 2.83 5.76
18-20 19.00 531 4.76 4.68 0.08 3.19 5.41
20-22 21.00 509 4.99 4.94 0.05 3.05 5.54
22-24 23.00 560 4.81 4.73 0.08 3.36 5.24
24-26 25.00 591 4.78 4.71 0.07 3.55 5.05
26-28 27.00 598 4.72 4.65 0.07 3.59 5.01
28-30 29.00 621 5.01 4.97 0.04 3.73 4.87
30-32 31.00 634 4.87 4.82 0.05 3.80 4.79
32-34 33.00 630 4.73 4.67 0.06 3.78 4.82
34-36 35.00 599 4.94 4.87 0.07 3.59 5.00
36-38 37.00 661 4.97 4.89 0.08 3.97 4.63
38-40 39.00 697 4.79 4.69 0.10 4.18 4.41
40-42 41.00 724 4.93 4.85 0.08 4.34 4.25
42-44 43.00 736 4.85 4.77 0.08 4.42 4.18
44-46 45.00 773 4.80 4.71 0.09 4.64 3.96
46-48 47.00 730 4.73 4.65 0.08 4.38 4.22
48-50 49.00 753 4.96 4.88 0.08 4.52 4.08
50-52 51.00 733 4.87 4.78 0.09 4.40 4.20
52-54 53.00 778 4.80 4.71 0.09 4.67 3.93
54-56 55.00 766 4.69 4.62 0.07 4.60 4.00
56-58 57.00 776 4.99 4.90 0.09 4.66 3.94


















Treatment: Post-burn (No Screen) Rainfall Intensity: 7.85 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.67 4.81 0.00 0.00 7.85
1-2 1.50 5 4.69 4.85 0.00 0.06 7.79
2-3 2.50 5 4.63 4.78 0.00 0.06 7.79
3-4 3.50 5 4.72 4.88 0.00 0.06 7.79
4-5 4.50 5 4.75 4.88 0.00 0.06 7.79
5-6 5.50 5 4.75 4.91 0.00 0.06 7.79
6-7 6.50 5 4.73 4.85 0.00 0.06 7.79
7- 8 7.50 5 4.72 4.84 0.00 0.06 7.79
8-9 8.50 7 4.67 4.81 0.00 0.08 7.77
9-10 9.50 9 4.87 4.99 0.00 0.11 7.74
10-12 11.00 11 4.94 5.05 0.00 0.07 7.78
12-14 13.00 11 4.77 4.87 0.00 0.07 7.78
14-16 15.00 12 4.90 5.02 0.00 0.07 7.78
16-18 17.00 13 4.96 5.06 0.00 0.08 7.77
18-20 19.00 18 4.80 4.90 0.00 0.11 7.74
20-22 21.00 30 4.89 5.03 0.00 0.18 7.67
22-24 23.00 122 5.06 4.91 0.15 0.73 7.12
24-26 25.00 598 5.44 4.93 0.51 3.59 4.26
26-28 27.00 572 5.72 5.03 0.69 3.43 4.42
28-30 29.00 764 5.60 5.03 0.57 4.58 3.27
30-32 31.00 772 5.52 4.81 0.71 4.63 3.22
32-34 33.00 705 5.41 5.02 0.39 4.23 3.62
34-36 35.00 500 5.19 4.98 0.21 3.00 4.85
36-38 37.00 649 5.03 4.84 0.19 3.89 3.96
38-40 39.00 712 5.18 5.00 0.18 4.27 3.58
40-42 41.00 500 5.01 5.06 0.00 3.61 4.24
42-44 43.00 655 5.02 4.83 0.19 3.93 3.92
44-46 45.00 770 4.85 4.99 0.00 4.62 3.23
46-48 47.00 851 5.17 4.95 0.22 5.11 2.74
48-50 49.00 843 5.26 5.03 0.23 5.06 2.79
50-52 51.00 791 5.30 5.01 0.29 4.75 3.10
52-54 53.00 887 5.17 4.96 0.21 5.32 2.53
54-56 55.00 758 5.15 5.03 0.12 4.55 3.30
56-58 57.00 827 5.15 4.99 0.16 4.96 2.89


















Treatment: Post-burn + 1 year Rainfall Intensity: 7.0 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.03 4.99 0.04 0.00 7.00
1-2 1.50 2 4.98 4.95 0.03 0.02 6.98
2-3 2.50 5 5.01 4.97 0.04 0.06 6.94
3-4 3.50 6 5.05 4.99 0.06 0.07 6.93
4-5 4.50 19 5.07 5.02 0.05 0.23 6.77
5-6 5.50 26 5.01 4.96 0.05 0.31 6.69
6-7 6.50 27 5.10 5.03 0.07 0.32 6.68
7- 8 7.50 21 5.12 4.97 0.15 0.25 6.75
8-9 8.50 253 5.64 4.93 0.71 3.04 3.96
9-10 9.50 384 6.14 5.01 1.13 4.61 2.39
10-12 11.00 798 5.58 4.98 0.60 4.79 2.21
12-14 13.00 923 5.80 5.04 0.76 5.54 1.46
15-16 15.50 463 6.51 4.98 1.53 5.56 1.44
17-18 17.50 515 6.13 5.00 1.13 6.18 0.82
19-20 19.50 545 6.32 4.96 1.36 6.54 0.46
21-22 21.50 558 6.39 4.93 1.46 6.70 0.30
23-24 23.50 507 6.50 4.99 1.51 6.08 0.92
25-26 25.50 524 6.23 4.98 1.25 6.29 0.71
27-28 27.50 543 6.19 4.94 1.25 6.52 0.48
29-30 29.50 578 6.24 5.02 1.22 6.94 0.06
31-32 31.50 708 6.45 4.98 1.47 8.50 -1.50
33-34 33.50 564 6.08 5.00 1.08 6.77 0.23
35-36 35.50 507 5.94 5.03 0.91 6.08 0.92
37-38 37.50 566 6.07 4.98 1.09 6.79 0.21
39-40 39.50 534 5.92 5.01 0.91 6.41 0.59
41-42 41.50 496 5.81 4.98 0.83 5.95 1.05
43-44 43.50 468 5.94 5.01 0.93 5.62 1.38
45-46 45.50 561 5.88 4.96 0.92 6.73 0.27
47-48 47.50 542 5.85 4.94 0.91 6.50 0.50
49-50 49.50 494 5.68 4.89 0.79 5.93 1.07
52-52 51.50 540 5.85 4.99 0.86 6.48 0.52
53-54 53.50 519 5.79 4.97 0.82 6.23 0.77
55-56 55.50 561 5.91 4.99 0.92 6.73 0.27
57-58 57.50 593 5.80 5.06 0.74 7.12 -0.12


















Treatment: Pre-burn Rainfall Intensity: 9.4 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 15  -  -  - 0.18 9.23
1-2 1.50 85  -  -  - 1.02 8.39
2-3 2.50 355  -  -  - 4.26 5.15
3-4 3.50 460  -  -  - 5.52 3.89
4-5 4.50 455  -  -  - 5.46 3.95
5-6 5.50 465  -  -  - 5.58 3.83
6-7 6.50 500  -  -  - 6.00 3.41
7- 8 7.50 495  -  -  - 5.94 3.47
8-9 8.50 535  -  -  - 6.42 2.99
9-10 9.50 525  -  -  - 6.30 3.11
10-12 11.00 915  -  -  - 5.49 3.92
13-14 13.50 525  -  -  - 6.30 3.11
15-16 15.50 630  -  -  - 7.56 1.85
17-18 17.50 680  -  -  - 8.16 1.25
19-20 19.50 680  -  -  - 8.16 1.25
21-22 21.50 700  -  -  - 8.40 1.01
23-24 23.50 665  -  -  - 7.98 1.43
25-26 25.50 690  -  -  - 8.28 1.13
27-28 27.50 690  -  -  - 8.28 1.13
29-30 29.50 670  -  -  - 8.04 1.37
31-32 31.50 710  -  -  - 8.52 0.89
33-34 33.50 635  -  -  - 7.62 1.79
35-36 35.50 700  -  -  - 8.40 1.01
37-38 37.50 690  -  -  - 8.28 1.13
39-40 39.50 705  -  -  - 8.46 0.94
41-42 41.50 680  -  -  - 8.16 1.25
43-44 43.50 720  -  -  - 8.64 0.76
45-46 45.50 705  -  -  - 8.46 0.94
47-48 47.50 685  -  -  - 8.22 1.19
49-50 49.50 730  -  -  - 8.76 0.65
52-52 51.50 715  -  -  - 8.58 0.82
53-54 53.50 700  -  -  - 8.40 1.01
55-56 55.50 700  -  -  - 8.40 1.01
57-58 57.50 650  -  -  - 7.80 1.61


















Treatment: Post-burn (Screen) Rainfall Intensity: 7.86 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 0.00 0.00 0.00 7.86
1-2 1.50 0 4.83 5.01 0.00 0.00 7.86
2-3 2.50 0 4.83 4.99 0.00 0.00 7.86
3-4 3.50 5 4.86 5.04 0.00 0.06 7.80
4-5 4.50 5 4.71 4.87 0.00 0.06 7.80
5-6 5.50 8 4.85 5.02 0.00 0.10 7.76
6-7 6.50 11 4.75 4.94 0.00 0.13 7.73
7- 8 7.50 8 4.82 4.98 0.00 0.10 7.76
8-9 8.50 7 4.72 4.87 0.00 0.08 7.78
9-10 9.50 10 4.81 4.97 0.00 0.12 7.74
10-12 11.00 165 5.00 5.01 0.00 0.99 6.87
12-14 13.00 480 5.14 4.84 0.30 2.88 4.98
14-16 15.00 650 5.15 4.98 0.17 3.90 3.96
16-18 17.00 720 5.00 4.92 0.08 4.32 3.54
18-20 29.00 795 5.10 4.99 0.11 4.77 3.09
20-22 21.00 935 4.72 5.01 0.00 5.61 2.25
23-24 23.50 935 5.45 4.87 0.58 5.61 2.25
25-26 25.50 469 4.81 4.90 0.00 5.63 2.23
27-28 27.50 535 4.91 4.99 0.00 6.42 1.44
29-30 29.50 524 4.93 5.00 0.00 6.29 1.57
31-32 31.50 600 4.96 5.03 0.00 7.20 0.66
33-34 33.50 512 4.82 4.93 0.00 6.14 1.72
35-36 35.50 579 4.94 5.05 0.00 6.95 0.91
37-38 37.50 581 4.91 5.00 0.00 6.97 0.89
39-40 39.50 609 4.83 4.91 0.00 7.31 0.55
41-42 41.50 0 4.88 4.90  -  -  -
43-44 43.50 588 4.96 5.05 0.00 7.06 0.80
45-46 45.50 613 4.86 4.93 0.00 7.36 0.50
47-48 47.50 620 4.82 4.89 0.00 7.44 0.42
49-50 49.50 676 4.98 5.04 0.00 8.11 -0.25
52-52 51.50 600 4.92 5.01 0.00 7.20 0.66
53-54 53.50 613 4.82 4.90 0.00 7.36 0.50
55-56 55.50 635 4.86 4.93 0.00 7.62 0.24
57-58 57.50 600 4.86 5.03 0.00 7.20 0.66


















Treatment: Post-burn + 1 year Rainfall Intensity: 7.47 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.06 4.97 0.09 0.00 7.47
1-2 1.50 0 5.02 4.92 0.10 0.00 7.47
2-3 2.50 0 5.06 4.96 0.10 0.00 7.47
3-4 3.50 3 5.08 4.98 0.10 0.04 7.43
4-5 4.50 3 4.98 4.89 0.09 0.04 7.43
5-6 5.50 6 5.00 4.91 0.09 0.07 7.40
6-7 6.50 11 5.12 5.03 0.09 0.13 7.34
7- 8 7.50 10 5.06 4.97 0.09 0.12 7.35
8-9 8.50 13 5.03 4.93 0.10 0.16 7.31
9-10 9.50 14 4.97 4.88 0.09 0.17 7.30
10-12 11.00 36 5.14 5.03 0.11 0.43 7.04
12-14 13.00 58 5.15 5.02 0.13 0.70 6.77
14-16 15.00 131 5.07 4.89 0.18 1.57 5.90
16-18 17.00 173 5.15 4.95 0.20 2.08 5.39
18-20 19.00 193 5.06 4.89 0.17 2.32 5.15
20-22 21.00 208 5.13 4.94 0.19 2.50 4.97
22-24 23.00 203 5.07 4.92 0.15 2.44 5.03
24-26 25.00 182 5.10 4.95 0.15 2.18 5.29
26-28 27.00 195 5.10 4.94 0.16 2.34 5.13
28-30 29.00 215 5.13 4.96 0.17 2.58 4.89
30-32 31.00 213 5.05 4.91 0.14 2.56 4.91
32-34 33.00 223 5.17 5.01 0.16 2.68 4.79
34-36 35.00 235 5.17 4.97 0.20 2.82 4.65
36-38 37.00 251 5.13 4.95 0.18 3.01 4.46
38-40 39.00 270 5.18 5.02 0.16 3.24 4.23
40-42 41.00 254 5.13 4.97 0.16 3.05 4.42
42-44 43.00 249 5.17 5.03 0.14 2.99 4.48
44-46 45.00 269 5.12 4.97 0.15 3.23 4.24
46-48 47.00 263 10.26 9.96 0.30 3.16 4.31
48-50 49.00 274 5.12 4.95 0.17 3.29 4.18
50-52 51.00 302 5.14 4.97 0.17 3.62 3.85
52-54 53.00 283 5.10 4.92 0.18 3.40 4.07
54-56 55.00 273 5.19 5.05 0.14 3.28 4.19
56-58 57.00 310 5.21 5.05 0.16 3.72 3.75


















Treatment: Pre-burn Rainfall Intensity: 9.94 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 9.95
1-2 1.50 20  -  -  - 0.24 9.71
2-3 2.50 25  -  -  - 0.30 9.65
3-4 3.50 85  -  -  - 1.02 8.93
4-5 4.50 215  -  -  - 2.58 7.37
5-6 5.50 290  -  -  - 3.48 6.47
6-7 6.50 310  -  -  - 3.72 6.23
7- 8 7.50 220  -  -  - 2.64 7.31
8-9 8.50 345  -  -  - 4.14 5.81
9-10 9.50 350  -  -  - 4.20 5.75
10-12 11.00 765  -  -  - 4.59 5.36
12-14 13.00 765  -  -  - 4.59 5.36
14-16 15.00 790  -  -  - 4.74 5.21
16-18 17.00 830  -  -  - 4.98 4.97
18-20 19.00 875  -  -  - 5.25 4.70
20-22 21.00 865  -  -  - 5.19 4.76
22-24 23.00 830  -  -  - 4.98 4.97
24-26 25.00 830  -  -  - 4.98 4.97
26-28 27.00 890  -  -  - 5.34 4.61
28-30 29.00 900  -  -  - 5.40 4.55
30-32 31.00 910  -  -  - 5.46 4.49
32-34 33.00 900  -  -  - 5.40 4.55
34-36 35.00 895  -  -  - 5.37 4.58
36-38 37.00 860  -  -  - 5.16 4.79
38-40 39.00 870  -  -  - 5.22 4.73
40-42 41.00 895  -  -  - 5.37 4.58
42-44 43.00 900  -  -  - 5.40 4.55
44-46 45.00 870  -  -  - 5.22 4.73
46-48 47.00 875  -  -  - 5.25 4.70
48-50 49.00 890  -  -  - 5.34 4.61
50-52 51.00 920  -  -  - 5.52 4.43
52-54 53.00 940  -  -  - 5.64 4.31
54-56 55.00 895  -  -  - 5.37 4.58
56-58 57.00 920  -  -  - 5.52 4.43


















Treatment: Post-burn + 1 year Rainfall Intensity: 7.95 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.00 5.00 0.00 0.00 7.95
1-2 1.50 0 5.06 4.87 0.19 0.00 7.95
2-3 2.50 5 5.00 4.98 0.02 0.06 7.89
3-4 3.50 6 5.24 5.24 0.00 0.07 7.88
4-5 4.50 8 5.12 5.12 0.00 0.10 7.85
5-6 5.50 13 5.15 5.15 0.00 0.16 7.79
6-7 6.50 10 5.12 5.12 0.00 0.12 7.83
7- 8 7.50 12 4.96 4.96 0.00 0.14 7.81
8-9 8.50 11 5.08 5.06 0.02 0.13 7.82
9-10 9.50 20 5.08 5.05 0.03 0.24 7.71
10-12 11.00 44 5.19 5.00 0.19 0.26 7.69
12-14 13.00 263 5.32 4.93 0.39 1.58 6.37
14-16 15.00 351 5.57 5.06 0.51 2.11 5.84
16-18 17.00 400 5.43 5.03 0.40 2.40 5.55
18-20 19.00 488 5.47 5.01 0.46 2.93 5.02
20-22 21.00 557 5.65 5.09 0.56 3.34 4.61
22-24 23.00 618 5.58 4.94 0.64 3.71 4.24
24-26 25.00 640 5.71 5.00 0.71 3.84 4.11
26-28 27.00 691 5.70 5.03 0.67 4.15 3.80
28-30 29.00 648 5.56 4.96 0.60 3.89 4.06
30-32 31.00 647 5.65 5.17 0.48 3.88 4.07
32-34 33.00 643 5.65 5.10 0.55 3.86 4.09
34-36 35.00 618 5.58 5.15 0.43 3.71 4.24
36-38 37.00 608 5.49 5.08 0.41 3.65 4.30
38-40 39.00 671 5.49 5.02 0.47 4.03 3.92
40-42 41.00 740 5.50 4.98 0.52 4.44 3.51
42-44 43.00 586 5.57 5.17 0.40 3.52 4.43
44-46 45.00 789 5.64 5.02 0.62 4.73 3.22
46-48 47.00 740 5.65 5.15 0.50 4.44 3.51
48-50 49.00 688 5.80 5.14 0.66 4.13 3.82
50-52 51.00 733 5.42 5.02 0.40 4.40 3.55
52-54 53.00 711 5.64 5.16 0.48 4.27 3.68
54-56 55.00 679 5.42 5.00 0.42 4.07 3.88
56-58 57.00 680 5.43 5.04 0.39 4.08 3.87


















Treatment: Pre-burn Rainfall Intensity: 9.92 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 9.92
1-2 1.50 130  -  -  - 1.56 8.36
2-3 2.50 430  -  -  - 5.16 4.76
3-4 3.50 520  -  -  - 6.24 3.68
4-5 4.50 530  -  -  - 6.36 3.56
5-6 5.50 540  -  -  - 6.48 3.44
6-7 6.50 535  -  -  - 6.42 3.50
7- 8 7.50 570  -  -  - 6.84 3.08
8-9 8.50 595  -  -  - 7.14 2.78
9-10 9.50 600  -  -  - 7.20 2.72
10-12 11.00 1050  -  -  - 6.30 3.62
12-14 13.00 700  -  -  - 8.40 1.52
14-16 15.00 680  -  -  - 8.16 1.76
16-18 17.00 700  -  -  - 8.40 1.52
18-20 19.00 705  -  -  - 8.46 1.46
20-22 21.00 690  -  -  - 8.28 1.64
22-24 23.00 725  -  -  - 8.70 1.22
24-26 25.00 740  -  -  - 8.88 1.04
26-28 27.00 695  -  -  - 8.34 1.58
28-30 29.00 730  -  -  - 8.76 1.16
30-32 31.00 770  -  -  - 9.24 0.68
32-34 33.00 750  -  -  - 9.00 0.92
34-36 35.00 770  -  -  - 9.24 0.68
36-38 37.00 780  -  -  - 9.36 0.56
38-40 39.00 775  -  -  - 9.30 0.62
40-42 41.00 745  -  -  - 8.94 0.98
42-44 43.00 765  -  -  - 9.18 0.74
44-46 45.00 785  -  -  - 9.42 0.50
46-48 47.00 760  -  -  - 9.12 0.80
48-50 49.00 780  -  -  - 9.36 0.56
50-52 51.00 820  -  -  - 9.84 0.08
52-54 53.00 770  -  -  - 9.24 0.68
54-56 55.00 850  -  -  - 10.20 -0.28
56-58 57.00 790  -  -  - 9.48 0.44


















Treatment: Post-burn + 1 year Rainfall Intensity: 7.15 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.93 4.92 0.01 0.00 7.15
1-2 1.50 0 4.93 4.93 0.00 0.00 7.15
2-3 2.50 458 5.32 4.92 0.40 5.50 1.65
3-4 3.50 385 5.23 4.98 0.25 4.62 2.53
4-5 4.50 398 5.51 4.98 0.53 4.78 2.37
5-6 5.50 480 5.64 4.90 0.74 5.76 1.39
6-7 6.50 436 5.58 4.90 0.68 5.23 1.92
7- 8 7.50 485 5.62 4.98 0.64 5.82 1.33
8-9 8.50 486 5.62 4.92 0.70 5.83 1.32
9-10 9.50 490 5.57 4.92 0.65 5.88 1.27
10-12 11.00 955 6.08 4.98 1.10 5.73 1.42
13-14 13.50 374 5.47 4.96 0.51 4.49 2.66
15-16 15.50 533 5.49 4.94 0.55 6.40 0.75
17-18 17.50 526 5.40 4.90 0.50 6.31 0.84
19-20 19.50 570 5.55 4.98 0.57 6.84 0.31
21-22 21.50 525 5.53 4.98 0.55 6.30 0.85
23-24 23.50 513 5.51 4.95 0.56 6.16 0.99
25-26 25.50 402 5.37 5.03 0.34 4.82 2.33
27-28 27.50 506 5.43 4.96 0.47 6.07 1.08
29-30 29.50 459 5.31 4.94 0.37 5.51 1.64
31-32 31.50 498 5.41 5.01 0.40 5.98 1.17
33-34 33.50 476 5.27 4.88 0.39 5.71 1.44
35-36 35.50 418 5.31 4.99 0.32 5.02 2.13
37-38 37.50 348 5.14 4.91 0.23 4.18 2.97
39-40 39.50 - - - - - 7.15
41-42 41.50 398 5.19 4.95 0.24 4.78 2.37
43-44 43.50 457 5.31 4.93 0.38 5.48 1.67
45-46 45.50 445 5.27 4.92 0.35 5.34 1.81
47-48 47.50 468 5.34 5.00 0.34 5.62 1.53
49-50 49.50 448 5.29 4.94 0.35 5.38 1.77
52-52 51.50 439 5.24 4.92 0.32 5.27 1.88
53-54 53.50 443 5.27 4.94 0.33 5.32 1.83
55-56 55.50 456 5.29 4.97 0.32 5.47 1.68
57-58 57.50 428 5.30 4.99 0.31 5.14 2.01



















Treatment: Pre-burn Rainfall Intensity: 10.47 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 10.47
1-2 1.50 25  -  -  - 0.30 10.17
2-3 2.50 25  -  -  - 0.30 10.17
3-4 3.50 125  -  -  - 1.50 8.97
4-5 4.50 275  -  -  - 3.30 7.17
5-6 5.50 350  -  -  - 4.20 6.27
6-7.2 6.60 495  -  -  - 4.95 5.52
7.2- 8 7.60 345  -  -  - 5.18 5.30
8-9 8.50 485  -  -  - 5.82 4.65
9-10 9.50 505  -  -  - 6.06 4.41
10-12 11.00 1185  -  -  - 7.11 3.36
13.3-14 13.67 430  -  -  - 7.82 2.65
15-16 15.50 630  -  -  - 7.56 2.91
17-18 17.50 640  -  -  - 7.68 2.79
19-20 19.50 700  -  -  - 8.40 2.07
21-22 21.50 700  -  -  - 8.40 2.07
23-24 23.50 770  -  -  - 9.24 1.23
25-26 25.50 720  -  -  - 8.64 1.83
27-28 27.50 735  -  -  - 8.82 1.65
29-30 29.50 755  -  -  - 9.06 1.41
31-32 31.50 750  -  -  - 9.00 1.47
33-34 33.50 750  -  -  - 9.00 1.47
35-36 35.50 780  -  -  - 9.36 1.11
37-38 37.50 790  -  -  - 9.48 0.99
39-40 39.50 750  -  -  - 9.00 1.47
41-42 41.50 755  -  -  - 9.06 1.41
43-44 43.50 755  -  -  - 9.06 1.41
45-46 45.50 770  -  -  - 9.24 1.23
47-48 47.50 715  -  -  - 8.58 1.89
49-50 49.50 770  -  -  - 9.24 1.23
52-52 51.50 840  -  -  - 10.08 0.39
53-54 53.50 780  -  -  - 9.36 1.11
55-56 55.50 770  -  -  - 9.24 1.23
57-58 57.50 795  -  -  - 9.54 0.93



















Treatment: Post-burn (No Screen) Rainfall Intensity: 7.83 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 0.00 0.00 0.00 7.83
1-2 1.50 0 4.71 4.80 0.00 0.00 7.83
2-3 2.50 9 4.89 5.00 0.00 0.11 7.72
3-4 3.50 13 4.72 4.95 0.00 0.16 7.67
4-5 4.50 19 5.02 4.82 0.20 0.23 7.60
5-6 5.50 53 6.82 4.95 1.87 0.64 7.19
6-7 6.50 217 7.08 5.02 2.06 2.60 5.23
7- 8 7.50 333 6.59 4.87 1.72 4.00 3.83
8-9 8.50 443 7.08 5.00 2.08 5.32 2.51
9-10 9.50 585 6.59 4.95 1.64 7.02 0.81
11-12 11.50 618 5.62 4.90 0.72 7.42 0.41
13-14 13.50 688 5.82 4.84 0.98 8.26 -0.43
15-16 15.50 713 7.82 5.05 2.77 8.56 -0.73
17-18 17.50 655 6.71 4.99 1.72 7.86 -0.03
19-20 19.50 656 6.42 5.12 1.30 7.87 -0.04
21-22 21.50 720 6.19 4.87 1.32 8.64 -0.81
23-24 23.50 673 6.37 5.02 1.35 8.08 -0.25
25-26 25.50 714 5.85 5.02 0.83 8.57 -0.74
27-28 27.50 721 5.52 5.00 0.52 8.65 -0.82
29-30 29.50 721 5.42 4.89 0.53 8.65 -0.82
31-32 31.50 685 5.44 5.03 0.41 8.22 -0.39
33-34 33.50 772 5.35 4.94 0.41 9.26 -1.43
35-36 35.50 751 5.22 4.85 0.37 9.01 -1.18
37-38 37.50 702 5.33 4.95 0.38 8.42 -0.59
39-40 39.50 712 5.26 4.94 0.32 8.54 -0.71
41-42 41.50 716 5.15 4.87 0.28 8.59 -0.76
43-44 43.50 724 5.33 5.05 0.28 8.69 -0.86
45-46 45.50 705 5.27 4.99 0.28 8.46 -0.63
47-48 47.50 730 5.11 4.86 0.25 8.76 -0.93
49-50 49.50 785 5.31 4.99 0.32 9.42 -1.59
52-52 51.50 808 7.60 4.97 2.63 9.70 -1.87
53-54 53.50 684 5.81 4.98 0.83 8.21 -0.38
55-56 55.50 696 5.28 4.79 0.49 8.35 -0.52
57-58 57.50 712 5.52 5.08 0.44 8.54 -0.71



















Treatment: Post-burn + 1 year Rainfall Intensity: 7.7 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.99 4.93 0.06 0.00 7.70
1-2 1.50 9 5.06 4.98 0.08 0.11 7.59
2-3 2.50 30 5.24 5.03 0.21 0.36 7.34
3-4 3.50 80 5.38 4.93 0.45 0.96 6.74
4-5 4.50 136 5.55 4.89 0.66 1.63 6.07
5-6 5.50 174 5.86 5.02 0.84 2.09 5.61
6-7 6.50 265 6.20 4.98 1.22 3.18 4.52
7- 8 7.50 433 6.81 4.93 1.88 5.20 2.50
8-9 8.50 250 6.25 4.98 1.27 3.00 4.70
9-10 9.50 368 6.54 4.96 1.58 4.42 3.28
10-12 11.00 828 8.91 4.89 4.02 4.97 2.73
12-14 13.00 827 7.58 5.05 2.53 4.96 2.74
14-16 15.00 786 7.44 4.99 2.45 4.72 2.98
16-18 17.00 833 6.64 4.85 1.79 5.00 2.70
18-20 19.00 850 7.52 5.04 2.48 5.10 2.60
20-22 21.00 832 7.71 5.06 2.65 4.99 2.71
22-24 23.00 887 7.23 5.07 2.16 5.32 2.38
24-26 25.00 860 7.48 4.96 2.52 5.16 2.54
27-28 27.50 516 6.87 5.02 1.85 3.10 4.60
29-30 29.50 498 6.63 5.09 1.54 5.98 1.72
31-32 31.50 526 6.59 4.94 1.65 6.31 1.39
33-34 33.50 536 6.46 5.01 1.45 6.43 1.27
35-36 35.50 543 6.35 5.08 1.27 6.52 1.18
37-38 37.50 460 6.26 4.97 1.29 5.52 2.18
39-40 39.50 549 6.56 4.99 1.57 6.59 1.11
41-42 41.50 543 6.59 5.05 1.54 6.52 1.18
43-44 43.50 568 6.39 5.02 1.37 6.82 0.88
45-46 45.50 513 6.08 5.03 1.05 6.16 1.54
47-48 47.50 548 5.92 4.91 1.01 6.58 1.12
49-50 49.50 586 6.41 5.11 1.30 7.03 0.67
52-52 51.50 533 11.12 10.03 1.09 6.40 1.30
53-54 53.50 533 6.57 4.98 1.59 6.40 1.30
55-56 55.50 533 6.11 4.97 1.14 6.40 1.30
57-58 57.50 454 6.40 4.98 1.42 5.45 2.25


















Treatment: Pre-burn Rainfall Intensity: 9.12 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 9.13
1-2 1.50 0  -  -  - 0.00 9.13
2-3 2.50 85  -  -  - 1.02 8.11
3-4 3.50 210  -  -  - 1.68 7.45
4-5 4.50 120  -  -  - 2.88 6.25
5-6 5.50 250  -  -  - 3.00 6.13
6-7 6.50 250  -  -  - 3.00 6.13
7- 8 7.50 260  -  -  - 3.12 6.01
8-9 8.50 280  -  -  - 3.36 5.77
9-10 9.50 310  -  -  - 3.72 5.41
10-12 11.00 750  -  -  - 4.50 4.63
12-14 13.00 795  -  -  - 4.77 4.36
15-16 15.50 835  -  -  - 5.01 4.12
17-18 17.50 360  -  -  - 4.32 4.81
19-20 19.50 460  -  -  - 5.52 3.61
21-22 21.50 500  -  -  - 6.00 3.13
23-24 23.50 530  -  -  - 6.36 2.77
25-26 25.50 550  -  -  - 6.60 2.53
27-28 27.50 570  -  -  - 6.84 2.29
29-30 29.50 550  -  -  - 6.60 2.53
31-32 31.50 580  -  -  - 6.96 2.17
33-34 33.50 615  -  -  - 7.38 1.75
35-36 35.50 620  -  -  - 7.44 1.69
37-38 37.50 620  -  -  - 7.44 1.69
39-40 39.50 585  -  -  - 7.02 2.11
41-42 41.50 600  -  -  - 7.20 1.93
43-44 43.50 610  -  -  - 7.32 1.81
45-46 45.50 620  -  -  - 7.44 1.69
47-48 47.50 635  -  -  - 7.62 1.51
49-50 49.50 690  -  -  - 8.28 0.85
52-52 51.50 650  -  -  - 7.80 1.33
53-54 53.50 675  -  -  - 8.10 1.03
55-56 55.50 680  -  -  - 8.16 0.97
57-58 57.50 650  -  -  - 7.80 1.33



















Treatment: Post-burn (Screen) Rainfall Intensity: 7.83 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.61 4.65 0.00 0.00 7.83
1-2 1.50 0 4.62 4.69 0.00 0.00 7.83
2-3 2.50 0 4.54 4.64 0.00 0.00 7.83
3-4 3.50 5 4.60 4.68 0.00 0.06 7.77
4-5 4.50 65 4.69 4.67 0.02 0.78 7.05
5-6 5.50 156 4.81 4.59 0.22 1.87 5.96
6-7 6.50 182 4.88 4.70 0.18 2.18 5.65
7- 8 7.50 218 4.89 4.70 0.19 2.62 5.21
8-9 8.50 256 4.83 4.67 0.16 3.07 4.76
9-10 9.50 265 4.84 4.65 0.19 3.18 4.65
10-12 11.00 623 5.03 4.70 0.33 3.74 4.09
12-14 13.00 655 5.01 4.70 0.31 3.93 3.90
14-16 15.00 680 4.99 4.66 0.33 4.08 3.75
16-18 17.00 700 4.90 4.67 0.23 4.20 3.63
18-20 19.00 649 4.88 4.70 0.18 3.89 3.94
20-22 21.00 800 4.96 4.71 0.25 4.80 3.03
22-24 23.00 849 4.98 4.67 0.31 5.09 2.74
24-26 25.00 791 4.98 4.69 0.29 4.75 3.08
27-28 27.50 491 4.78 4.63 0.15 5.89 1.94
29-30 29.50 490 4.84 4.72 0.12 5.88 1.95
31-32 31.50 487 4.74 4.64 0.10 5.84 1.99
33-34 33.50 508 4.78 4.64 0.14 6.10 1.73
35-36 35.50 512 4.82 4.70 0.12 6.14 1.69
37-38 37.50 528 4.76 4.64 0.12 6.34 1.49
39-40 39.50 573 4.78 4.69 0.09 6.88 0.95
41-42 41.50 543 4.85 4.71 0.14 6.52 1.31
43-44 43.50 558 4.74 4.63 0.11 6.70 1.13
45-46 45.50 547 4.79 4.69 0.10 6.56 1.27
47-48 47.50 605 4.76 4.63 0.13 7.26 0.57
49-50 49.50 533 4.75 4.64 0.11 6.40 1.43
52-52 51.50 536 4.75 4.64 0.11 6.43 1.40
53-54 53.50 546 4.84 4.74 0.10 6.55 1.28
55-56 55.50 562 4.77 4.66 0.11 6.74 1.09
57-58 57.50 548 4.79 4.69 0.10 6.58 1.25



















Treatment: Post-burn + 1 year Rainfall Intensity: 7.8 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.97 4.94 0.03 0.00 7.80
1-2 1.50 6 4.95 4.89 0.06 0.07 7.73
2-3 2.50 8 5.02 4.97 0.05 0.10 7.70
3-4 3.50 19 5.07 5.02 0.05 0.23 7.57
4-5 4.50 21 4.95 4.89 0.06 0.25 7.55
5-6 5.50 35 5.09 5.02 0.07 0.42 7.38
6-7 6.50 62 5.07 4.91 0.16 0.74 7.06
7- 8 7.50 87 5.32 5.10 0.22 1.04 6.76
8-9 8.50 102 5.20 4.98 0.22 1.22 6.58
9-10 9.50 127 5.41 5.06 0.35 1.52 6.28
10-12 11.00 286 5.62 4.93 0.69 1.72 6.08
12-14 13.00 409 6.28 5.04 1.24 2.45 5.35
14-16 15.00 462 6.28 4.99 1.29 2.77 5.03
16-18 17.00 475 6.21 5.03 1.18 2.85 4.95
18-20 19.00 465 5.99 4.97 1.02 2.79 5.01
20-22 21.00 418 6.03 5.03 1.00 2.51 5.29
22-24 23.00 462 5.80 4.91 0.89 2.77 5.03
24-26 25.00 473 5.85 5.07 0.78 2.84 4.96
26-28 27.00 481 5.78 5.07 0.71 2.89 4.91
28-30 29.00 523 5.80 5.04 0.76 3.14 4.66
30-32 31.00 531 5.74 4.90 0.84 3.19 4.61
32-34 33.00 578 5.88 5.04 0.84 3.47 4.33
34-36 35.00 619 6.02 5.10 0.92 3.71 4.09
36-38 37.00 589 5.87 4.98 0.89 3.53 4.27
38-40 39.00 751 7.12 4.98 2.14 4.51 3.29
40-42 41.00 562 6.06 5.01 1.05 3.37 4.43
42-44 43.00 680 6.00 5.09 0.91 4.08 3.72
44-46 45.00 686 5.81 4.94 0.87 4.12 3.68
46-48 47.00 660 5.73 4.94 0.79 3.96 3.84
48-50 49.00 687 5.91 5.06 0.85 4.12 3.68
50-52 51.00 689 5.83 4.92 0.91 4.13 3.67
52-54 53.00 688 5.76 4.95 0.81 4.13 3.67
54-56 55.00 721 5.95 5.06 0.89 4.33 3.47
56-58 57.00 739 5.84 4.91 0.93 4.43 3.37



















Treatment: Pre-burn Rainfall Intensity: 9.0 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 9.00
1-2 1.50 20  -  -  - 0.24 8.76
2-3 2.50 30  -  -  - 0.36 8.64
3-4 3.50 55  -  -  - 0.66 8.34
4-5 4.50 140  -  -  - 1.68 7.32
5-6.5 5.75 380  -  -  - 3.04 5.96
6.5-7 6.75 155  -  -  - 3.72 5.28
7- 8 7.50 310  -  -  - 3.72 5.28
8-9 8.50 330  -  -  - 3.96 5.04
9-10 9.50 390  -  -  - 4.68 4.32
10-12 11.00 950  -  -  - 5.70 3.30
13-14 13.50 600  -  -  - 7.20 1.80
15-16 15.50 610  -  -  - 7.32 1.68
17-18 17.50 580  -  -  - 6.96 2.04
19-20 19.50 590  -  -  - 7.08 1.92
21-22 21.50 690  -  -  - 8.28 0.72
23-24 23.50 665  -  -  - 7.98 1.02
25-26 25.50 700  -  -  - 8.40 0.60
27-28 27.50 660  -  -  - 7.92 1.08
29-30 29.50 700  -  -  - 8.40 0.60
31-32 31.50 750  -  -  - 9.00 0.00
33-34 33.50 680  -  -  - 8.16 0.84
35-36 35.50 700  -  -  - 8.40 0.60
37-38 37.50 730  -  -  - 8.76 0.24
39-40 39.50 715  -  -  - 8.58 0.42
41-42 41.50 710  -  -  - 8.52 0.48
43-44 43.50 705  -  -  - 8.46 0.54
45-46 45.50 660  -  -  - 7.92 1.08
47-48 47.50 640  -  -  - 7.68 1.32
49-50 49.50 770  -  -  - 9.24 -0.24
52-52 51.50 720  -  -  - 8.64 0.36
53-54 53.50 730  -  -  - 8.76 0.24
55-56 55.50 770  -  -  - 9.24 -0.24
57-58 57.50 780  -  -  - 9.36 -0.36


















Treatment: Post-burn + 1 year Rainfall Intensity: 7.7 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.08 5.00 0.08 0.00 7.70
1-2 1.50 5 5.12 5.04 0.08 0.06 7.64
2-3 2.50 12 5.07 4.95 0.12 0.14 7.56
3-4 3.50 18 5.22 5.09 0.13 0.22 7.48
4-5 4.50 52 5.11 4.95 0.16 0.62 7.08
5-6 5.50 116 5.35 5.04 0.31 1.39 6.31
6-7 6.50 262 5.58 4.94 0.64 3.14 4.56
7- 8 7.50 355 5.75 5.01 0.74 4.26 3.44
8-9 8.50 389 5.62 4.94 0.68 4.67 3.03
9-10 9.50 402 5.75 5.00 0.75 4.82 2.88
10-12 11.00 686 6.48 4.95 1.53 4.12 3.58
13-14 13.50 582 5.85 4.99 0.86 6.98 0.72
15-16 15.50 466 5.75 5.07 0.68 5.59 2.11
17-18 17.50 585 5.91 5.09 0.82 7.02 0.68
19.5-20 19.75 219 5.32 4.92 0.40 5.26 2.44
21-22 21.50 459 5.76 5.07 0.69 5.51 2.19
23-24 23.50 461 5.69 4.93 0.76 5.53 2.17
25-26 25.50 460 5.74 5.07 0.67 5.52 2.18
27-28 27.50 453 5.63 4.98 0.65 5.44 2.26
29-30 29.50 450 5.20 5.01 0.19 5.40 2.30
31-32 31.50 488 5.62 4.95 0.67 5.86 1.84
33-34 33.50 486 5.70 5.03 0.67 5.83 1.87
35-36 35.50 460 5.98 4.95 1.03 5.52 2.18
37-38 37.50 429 5.74 5.05 0.69 5.15 2.55
39-40 39.50 495 5.63 5.01 0.62 5.94 1.76
41-42 41.50 483 5.67 5.07 0.60 5.80 1.90
43-44 43.50 473 5.78 4.96 0.82 5.68 2.02
45-46 45.50 503 5.64 5.04 0.60 6.04 1.66
47-48 47.50 494 5.59 4.96 0.63 5.93 1.77
49-50 49.50 474 5.65 5.05 0.60 5.69 2.01
52-52 51.50 466 5.68 4.99 0.69 5.59 2.11
53-54 53.50 472 5.76 5.05 0.71 5.66 2.04
55-56 55.50 554 5.54 5.03 0.51 6.65 1.05
57-58 57.50 477 10.74 10.13 0.61 5.72 1.98




















Treatment: Pre-burn Rainfall Intensity: 9.81 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.83 4.70 0.13 0.00 9.81
1-2 1.50 0 5.02 4.89 0.13 0.00 9.81
2-3 2.50 37 4.91 4.79 0.12 0.44 9.37
3-4 3.50 168 4.87 4.70 0.17 2.02 7.79
4-5 4.50 159 4.82 4.65 0.17 1.91 7.90
5-6 5.50 233 4.77 4.60 0.17 2.80 7.01
6-7 6.50 291 4.92 4.74 0.18 3.49 6.32
7- 8 7.50 327 4.90 4.71 0.19 3.92 5.89
8-9 8.50 360 4.88 4.61 0.27 4.32 5.49
9-10 9.50 372 4.82 4.64 0.18 4.46 5.35
10-12 11.00 668 4.94 4.65 0.29 4.01 5.80
12-14 13.00 896 5.18 4.91 0.27 5.38 4.43
14-16 15.00 519 5.00 4.80 0.20 6.23 3.58
16-18 17.00 534 4.85 4.64 0.21 6.41 3.40
18-20 19.00 500 4.90 4.71 0.19 6.00 3.81
20-22 21.00 532 5.19 4.96 0.23 6.38 3.43
22-24 23.00 566 5.00 4.79 0.21 6.79 3.02
24-26 25.00 572 4.88 4.66 0.22 6.86 2.95
26-28 27.00 591 4.93 4.70 0.23 7.09 2.72
28-30 29.00 591 5.10 4.90 0.20 7.09 2.72
30-32 31.00 563 4.97 4.73 0.24 6.76 3.05
32-34 33.00 584 4.98 4.77 0.21 7.01 2.80
34-36 35.00 579 4.83 4.62 0.21 6.95 2.86
36-38 37.00 595 5.14 4.90 0.24 7.14 2.67
38-40 39.00 588 5.02 4.81 0.21 7.06 2.75
40-42 41.00 596 4.99 4.79 0.20 7.15 2.66
42-44 43.00 583 4.84 4.62 0.22 7.00 2.81
44-46 45.00 554 5.13 4.92 0.21 6.65 3.16
46-48 47.00 581 5.07 4.84 0.23 6.97 2.84
48-50 49.00 589 4.99 4.76 0.23 7.07 2.74
50-52 51.00 559 4.89 4.67 0.22 6.71 3.10
52-54 53.00 573 5.31 5.10 0.21 6.88 2.93
54-56 55.00 564 5.00 4.79 0.21 6.77 3.04
56-58 57.00 582 4.84 4.70 0.14 6.98 2.83



















Treatment: Post-burn + 1 year Rainfall Intensity: 7.9 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.11 5.08 0.03 0.00 7.90
1-2 1.50 0 4.92 4.90 0.02 0.00 7.90
2-3 2.50 0 4.93 4.93 0.00 0.00 7.90
3-4 3.50 6 4.98 4.97 0.01 0.07 7.83
4-5 4.50 8 4.96 4.95 0.01 0.10 7.80
5-6 5.50 11 5.12 5.11 0.01 0.13 7.77
6-7 6.50 13 4.92 4.91 0.01 0.16 7.74
7- 8 7.50 11 5.08 5.08 0.00 0.13 7.77
8-9 8.50 20 4.96 4.95 0.01 0.24 7.66
9-10 9.50 20 5.05 5.04 0.01 0.24 7.66
10-12 11.00 427 5.39 4.93 0.46 2.56 5.34
12-14 13.00 658 5.62 5.03 0.59 3.95 3.95
14-16 15.00 727 5.48 4.91 0.57 4.36 3.54
16-18 17.00 937 5.83 5.07 0.76 5.62 2.28
19-20 19.50 502 5.28 4.90 0.38 6.02 1.88
21-22 21.50 577 5.46 5.10 0.36 6.92 0.98
23-24 23.50 533 5.20 4.86 0.34 6.40 1.50
25-26 25.50 524 5.42 5.11 0.31 6.29 1.61
27-28 27.50 536 5.24 4.97 0.27 6.43 1.47
29-30 29.50 452 5.33 5.08 0.25 5.42 2.48
31-32 31.50 455 5.19 4.96 0.23 5.46 2.44
33-34 33.50 571 5.39 5.05 0.34 6.85 1.05
34-36 35.00 1051 5.70 4.92 0.78 6.31 1.59
37-38 37.50 530 5.41 5.04 0.37 6.36 1.54
39-40 39.50 531 5.32 4.93 0.39 6.37 1.53
41-42 41.50 612 5.47 5.04 0.43 7.34 0.56
43-44 43.50 583 5.32 4.92 0.40 7.00 0.90
45-46 45.50 491 5.35 5.01 0.34 5.89 2.01
47-48 47.50 512 5.25 4.92 0.33 6.14 1.76
49-50 49.50 571 5.41 5.04 0.37 6.85 1.05
52-52 51.50 553 5.29 4.93 0.36 6.64 1.26
53-54 53.50 487 5.37 5.03 0.34 5.84 2.06
55-56 55.50 568 5.34 4.97 0.37 6.82 1.08
57-58 57.50 511 5.30 5.01 0.29 6.13 1.77



















Treatment: Pre-burn Rainfall Intensity: 8.44 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.71 4.70 0.01 0.00 8.44
1-2 1.50 11 4.65 4.61 0.04 0.13 8.31
2-3 2.50 19 4.86 4.83 0.03 0.23 8.21
3-4 3.50 27 4.79 4.75 0.04 0.32 8.11
4-5 4.50 41 4.76 4.74 0.02 0.49 7.95
5-6 5.50 62 4.74 4.70 0.04 0.74 7.69
6-7 6.50 64 4.86 4.82 0.04 0.77 7.67
7- 8 7.50 73 4.88 4.83 0.05 0.88 7.56
8-9 8.50 72 4.76 4.71 0.05 0.86 7.57
9-10 9.50 94 4.71 4.66 0.05 1.13 7.31
10-12 11.00 192 4.94 4.82 0.12 1.15 7.29
12-14 13.00 215 4.98 4.82 0.16 1.29 7.15
14-16 15.00 232 4.83 4.67 0.16 1.39 7.05
16-18 17.00 262 4.82 4.64 0.18 1.57 6.87
18-20 19.00 261 4.93 4.76 0.17 1.57 6.87
20-22 21.00 289 4.87 4.67 0.20 1.73 6.70
22-24 23.00 349 5.02 4.82 0.20 2.09 6.34
24-26 25.00 381 4.99 4.79 0.20 2.29 6.15
26-28 27.00 360 5.00 4.82 0.18 2.16 6.28
28-30 29.00 408 4.90 4.70 0.20 2.45 5.99
30-32 31.00 470 4.99 4.80 0.19 2.82 5.62
32-34 33.00 478 4.77 4.60 0.17 2.87 5.57
34-36 35.00 499 4.90 4.74 0.16 2.99 5.44
36-38 37.00 511 4.93 4.77 0.16 3.07 5.37
38-40 39.00 512 4.98 4.83 0.15 3.07 5.37
40-42 41.00 531 4.81 4.65 0.16 3.19 5.25
42-44 43.00 547 4.82 4.66 0.16 3.28 5.16
44-46 45.00 544 4.86 4.71 0.15 3.26 5.17
46-48 47.00 549 4.98 4.84 0.14 3.29 5.14
48-50 49.00 585 5.08 4.91 0.17 3.51 4.93
50-52 51.00 575 4.96 4.79 0.17 3.45 4.99
52-54 53.00 597 4.97 4.79 0.18 3.58 4.86
54-56 55.00 584 4.77 4.60 0.17 3.50 4.93
56-58 57.00 582 4.88 4.71 0.17 3.49 4.95



















Treatment: Post-burn (No Screen) Rainfall Intensity: 7.9 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.73 4.85 0.00 0.00 7.90
1-2 1.50 0 4.87 5.01 0.00 0.00 7.90
2-3 2.50 0 4.76 4.85 0.00 0.00 7.90
3-4 3.50 5 4.81 4.93 0.00 0.06 7.84
4-5 4.50 5 4.87 5.00 0.00 0.06 7.84
5-6 5.50 5 4.80 4.89 0.00 0.06 7.84
6-7 6.50 5 4.77 4.87 0.00 0.06 7.84
7- 8 7.50 6 4.87 4.99 0.00 0.07 7.83
8-9 8.50 7 4.81 4.92 0.00 0.08 7.82
9-10 9.50 7 4.76 4.86 0.00 0.08 7.82
10-12 11.00 14 4.89 4.98 0.00 0.08 7.82
12-14 13.00 14 4.85 4.96 0.00 0.08 7.82
14-16 15.00 15 4.71 4.84 0.00 0.09 7.81
16-18 17.00 20 4.84 4.96 0.00 0.12 7.78
18-20 19.00 18 4.81 4.90 0.00 0.11 7.79
20-22 21.00 15 4.71 4.85 0.00 0.09 7.81
22-24 23.00 50 4.86 4.94 0.00 0.30 7.60
24-26 25.00 71 4.79 4.90 0.00 0.43 7.47
26-28 27.00 98 5.00 5.04 0.00 0.59 7.31
28-30 29.00 153 5.25 5.09 0.16 0.92 6.98
30-32 31.00 284 5.34 5.05 0.29 1.70 6.20
32-34 33.00 391 5.55 5.03 0.52 2.35 5.55
34-36 35.00 377 5.27 4.84 0.43 2.26 5.64
36-38 37.00 378 5.40 5.02 0.38 2.27 5.63
38-40 39.00 380 5.40 4.99 0.41 2.28 5.62
40-42 41.00 413 5.26 4.82 0.44 2.48 5.42
42-44 43.00 429 5.57 5.04 0.53 2.57 5.33
44-46 45.00 427 5.41 4.94 0.47 2.56 5.34
46-48 47.00 456 5.28 4.81 0.47 2.74 5.16
48-50 49.00 459 5.52 5.03 0.49 2.75 5.15
50-52 51.00 429 5.43 5.01 0.42 2.57 5.33
52-54 53.00 529 5.46 4.86 0.60 3.17 4.73
54-56 55.00 517 5.65 5.07 0.58 3.10 4.80
56-58 57.00 488 5.44 4.97 0.47 2.93 4.97



















Treatment: Post-burn + 1 year Rainfall Intensity: 8.4 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 0.00 0.00 0.00 8.40
1-2 1.50 0 5.10 4.97 0.13 0.00 8.40
2-3 2.50 9 4.89 4.75 0.14 0.11 8.29
3-4 3.50 10 4.83 4.70 0.13 0.09 8.31
4-5 4.50 8 4.77 4.64 0.13 0.14 8.26
5-6 5.50 11 5.09 4.98 0.11 0.13 8.27
6-7 6.50 13 4.87 4.75 0.12 0.16 8.24
7- 8 7.50 21 4.86 4.72 0.14 0.25 8.15
8-9 8.50 23 4.80 4.67 0.13 0.28 8.12
9-10 9.50 27 4.90 4.80 0.10 0.32 8.08
10-12 11.00 69 5.22 5.02 0.20 0.41 7.99
12-14 13.00 494 5.95 4.70 1.25 2.96 5.44
14-16 15.00 570 5.97 4.72 1.25 3.42 4.98
16-18 17.00 645 5.90 4.86 1.04 3.87 4.53
18-20 19.00 757 5.65 4.96 0.69 4.54 3.86
20-22 21.00 535 5.74 4.69 1.05 3.21 5.19
22-24 23.00 613 5.40 4.72 0.68 3.68 4.72
24-26 25.00 663 5.47 4.78 0.69 3.98 4.42
26-28 27.00 611 5.55 5.02 0.53 3.67 4.73
28-30 29.00 664 5.51 4.94 0.57 3.98 4.42
30-32 31.00 704 5.40 4.77 0.63 4.22 4.18
32-34 33.00 718 5.26 4.70 0.56 4.31 4.09
34-36 35.00 743 5.21 4.70 0.51 4.46 3.94
36-38 37.00 714 5.54 5.07 0.47 4.28 4.12
38-40 39.00 778 5.25 4.75 0.50 4.67 3.73
40-42 41.00 735 5.16 4.69 0.47 4.41 3.99
42-44 43.00 794 5.20 4.65 0.55 4.13 4.27
44-46 45.00 630 5.93 4.99 0.94 4.54 3.86
46-48 47.00 851 4.90 4.77 0.13 5.11 3.29
48-50 ** 49.00 1144 15.97 9.34 6.63 6.86 1.54
50-52 51.00 858 5.96 4.88 1.08 5.15 3.25
52-54 53.00 848 7.09 4.90 2.19 5.09 3.31
54-56 55.00 718 6.14 4.95 1.19 4.31 4.09
56-58 57.00 844 6.13 5.07 1.06 5.06 3.34
58-60 59.00 720 5.67 4.92 0.75 4.32 4.08  


















Treatment: Pre-burn Rainfall Intensity: 8.6 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 8.63
1-2 1.50 15  -  -  - 0.18 8.45
2-3 2.50 100  -  -  - 1.20 7.43
3-4 3.50 255  -  -  - 3.06 5.57
4-5 4.50 320  -  -  - 3.84 4.79
5-6 5.50 315  -  -  - 3.78 4.85
6-7 6.50 365  -  -  - 4.38 4.25
7- 8 7.50 360  -  -  - 4.32 4.31
8-9 8.50 380  -  -  - 4.34 4.28
9-10 9.50 345  -  -  - 4.36 4.27
10-12 11.00 775  -  -  - 4.65 3.98
12-14 13.00 775  -  -  - 4.65 3.98
14-16 15.00 780  -  -  - 4.68 3.95
16-18 17.00 820  -  -  - 4.92 3.71
18-20 19.00 805  -  -  - 4.83 3.80
20-22 21.00 815  -  -  - 4.89 3.74
22-24 23.00 780  -  -  - 4.68 3.95
24-26 25.00 805  -  -  - 4.83 3.80
26-28 27.00 820  -  -  - 4.92 3.71
28-30 29.00 810  -  -  - 4.86 3.77
30-32 31.00 835  -  -  - 5.01 3.62
32-34 33.00 805  -  -  - 4.83 3.80
34-36 35.00 845  -  -  - 5.07 3.56
36-38 37.00 830  -  -  - 4.98 3.65
38-40 39.00 850  -  -  - 5.10 3.53
40-42 41.00 845  -  -  - 4.88 3.75
42-44 43.00 825  -  -  - 5.16 3.47
44-46 45.00 875  -  -  - 5.25 3.38
46-48 47.00 855  -  -  - 5.13 3.50
48-50 49.00 830  -  -  - 4.98 3.65
50-52 51.00 845  -  -  - 5.07 3.56
52-54 53.00 860  -  -  - 5.16 3.47
54-56 55.00 945  -  -  - 5.23 3.40
56-58 57.00 800  -  -  - 5.25 3.38


















Treatment: Post-burn (Screen) Rainfall Intensity: 7.68 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.83 4.96 0.00 0.00 7.68
1-2 1.50 0 4.87 5.01 0.00 0.00 7.68
2-3 2.50 0 4.75 4.90 0.00 0.00 7.68
3-4 3.50 0 4.90 5.06 0.00 0.00 7.68
4-5 4.50 0 4.85 4.98 0.00 0.00 7.68
5-6 5.50 5 4.88 5.02 0.00 0.06 7.62
6-7 6.50 7 4.84 4.95 0.00 0.08 7.60
7- 8 7.50 9 4.77 4.90 0.00 0.11 7.57
8-9 8.50 13 4.93 5.04 0.00 0.16 7.52
9-10 9.50 26 4.91 5.01 0.00 0.31 7.37
10-12 11.00 55 4.81 4.91 0.00 0.33 7.35
12-14 13.00 33 4.84 4.95 0.00 0.20 7.48
14-16 15.00 43 4.87 4.96 0.00 0.26 7.42
16-18 17.00 73 4.84 4.92 0.00 0.44 7.24
18-20 19.00 108 5.00 5.06 0.00 0.65 7.03
20-22 21.00 158 4.93 4.95 0.00 0.95 6.73
22-24 23.00 240 4.86 4.86 0.00 1.44 6.24
24-26 25.00 312 5.01 5.02 0.00 1.87 5.81
26-28 27.00 346 4.95 4.97 0.00 2.08 5.60
28-30 29.00 387 4.87 4.87 0.00 2.32 5.36
30-32 31.00 413 5.03 5.06 0.00 2.48 5.20
32-34 33.00 419 4.87 4.90 0.00 2.51 5.17
34-36 35.00 409 5.06 5.07 0.00 2.45 5.23
36-38 37.00 436 4.86 4.92 0.00 2.62 5.06
38-40 39.00 423 4.92 5.00 0.00 2.54 5.14
40-42 41.00 487 5.08 5.07 0.01 2.92 4.76
42-44 43.00 447 4.99 4.90 0.09 2.68 5.00
44-46 45.00 494 5.04 5.06 0.00 2.96 4.72
46-48 47.00 475 4.93 4.96 0.00 2.85 4.83
48-50 49.00 397 4.84 4.91 0.00 2.38 5.30
50-52 51.00 398 5.00 5.11 0.00 2.39 5.29
52-54 53.00 399 4.93 5.04 0.00 2.39 5.29
54-56 55.00 439 4.87 4.95 0.00 2.63 5.05
56-58 57.00 463 4.90 5.02 0.00 2.78 4.90


















Treatment: Post-burn + 1 year Rainfall Intensity: 8.37 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 0.00 0.00 0.00 8.37
1-2 1.50 9 4.87 4.77 0.10 0.11 8.26
2-3 2.50 14 4.74 4.67 0.07 0.17 8.20
3-4 3.50 15 4.69 4.68 0.01 0.18 8.19
4-5 4.50 17 5.11 5.04 0.07 0.20 8.17
5-6 5.50 29 4.84 4.76 0.08 0.35 8.02
6-7 6.50 109 4.94 4.62 0.32 1.31 7.06
7- 8 7.50 200 5.17 4.63 0.54 2.40 5.97
8-9 8.50 178 5.63 5.11 0.52 2.14 6.23
9-10 9.50 219 5.28 4.73 0.55 2.63 5.74
10-12 11.00 545 5.98 4.68 1.30 3.27 5.10
12-14 13.00 590 6.05 4.73 1.32 3.54 4.83
14-16 15.00 640 6.11 4.70 1.41 3.84 4.53
16-18 17.00 668 5.94 4.75 1.19 4.01 4.36
18-20 19.00 748 5.91 4.76 1.15 4.49 3.88
20-22 21.00 777 5.84 4.70 1.14 4.66 3.71
22-24 23.00 798 5.89 4.70 1.19 4.79 3.58
24-26 25.00 860 6.10 4.63 1.47 5.16 3.21
26-28 27.00 871 5.93 4.79 1.14 5.23 3.14
28-30 29.00 900 6.18 5.02 1.16 5.40 2.97
30-32 31.00 873 5.78 4.77 1.01 5.24 3.13
32-34 33.00 853 5.59 4.65 0.94 5.12 3.25
34-36 35.00 888 7.35 4.74 2.61 5.33 3.04
36-38 37.00 878 6.06 5.03 1.03 5.27 3.10
38-40 39.00 903 6.49 4.67 1.82 5.42 2.95
40-42 41.00 1118 13.08 9.74 3.34 6.71 1.66
42-43.5 42.75 550 6.03 4.82 1.21 4.40 3.97
44-45.5 44.75 680 6.01 5.03 0.98 5.44 2.93
46-47.5 46.75 378 5.09 4.70 0.39 3.02 5.35
48-49.5 48.75 638 5.24 4.64 0.60 5.10 3.27
50-51.5 50.75 674 5.47 4.85 0.62 5.39 2.98
52-53.5 52.75 678 6.15 5.05 1.10 5.42 2.95
54-55.5 54.75 742 5.40 4.66 0.74 5.94 2.43
56-57.5 56.75 911 8.14 4.71 3.43 7.29 1.08



















Treatment: Pre-burn Rainfall Intensity: 9.12 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 9.13
1-2 1.50 40  -  -  - 0.48 8.65
2-3 2.50 465  -  -  - 5.58 3.55
3-4 3.50 575  -  -  - 6.90 2.23
4-5 4.50 715  -  -  - 6.04 3.09
5-6 5.50 316  -  -  - 6.54 2.59
6-7 6.50 585  -  -  - 7.02 2.11
7- 8 7.50 595  -  -  - 7.14 1.99
8-9 8.50 595  -  -  - 7.14 1.99
9-10 9.50 595  -  -  - 7.14 1.99
10-12 11.00 1080  -  -  - 6.48 2.65
13-14 13.50 615  -  -  - 7.38 1.75
15-16 15.50 585  -  -  - 7.02 2.11
17-18 17.50 625  -  -  - 7.50 1.63
19-20 19.50 615  -  -  - 7.38 1.75
21-22 21.50 610  -  -  - 7.32 1.81
23-24 23.50 615  -  -  - 7.38 1.75
25-26 25.50 610  -  -  - 7.32 1.81
27-28 27.50 620  -  -  - 7.44 1.69
29-30 29.50 580  -  -  - 6.96 2.17
31-32 31.50 600  -  -  - 7.20 1.93
33-34 33.50 670  -  -  - 8.04 1.09
35-36 35.50 615  -  -  - 7.38 1.75
37-38 37.50 615  -  -  - 7.38 1.75
39-40 39.50 680  -  -  - 8.16 0.97
41-42 41.50 650  -  -  - 7.80 1.33
43-44 43.50 625  -  -  - 7.50 1.63
45-46 45.50 645  -  -  - 7.74 1.39
47-48 47.50 640  -  -  - 7.68 1.45
49-50 49.50 625  -  -  - 7.50 1.63
52-52 51.50 660  -  -  - 7.92 1.21
53-54 53.50 685  -  -  - 8.22 0.91
55-56 55.50 585  -  -  - 7.02 2.11
57-58 57.50 680  -  -  - 8.16 0.97


















Treatment: Post-burn + 1 year Rainfall Intensity: 7.78 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.08 5.02 0.06 0.00 7.77
1-2 1.50 0 5.13 5.02 0.11 0.00 7.77
2-3 2.50 0 5.02 4.84 0.18 0.00 7.77
3-4 3.50 6 5.08 4.97 0.11 0.07 7.70
4-5 4.50 9 5.04 4.92 0.12 0.11 7.66
5-6 5.50 13 5.11 4.96 0.15 0.16 7.61
6-7 6.50 13 4.99 4.85 0.14 0.16 7.61
7- 8 7.50 16 5.14 4.97 0.17 0.19 7.58
8-9 8.50 15 5.01 4.90 0.11 0.18 7.59
9-10 9.50 20 5.09 4.84 0.25 0.24 7.53
10-12 11.00 34 5.14 4.97 0.17 0.20 7.57
12-14 13.00 43 5.15 4.95 0.20 0.26 7.51
14-16 15.00 45 5.08 4.97 0.11 0.27 7.50
16-18 17.00 61 5.10 4.95 0.15 0.37 7.40
18-20 19.00 45 5.12 4.96 0.16 0.27 7.50
20-22 21.00 71 5.22 4.99 0.23 0.43 7.34
22-24 23.00 145 5.32 4.91 0.41 0.87 6.90
24-26 25.00 276 5.53 4.98 0.55 1.66 6.11
26-28 27.00 355 5.31 4.86 0.45 2.13 5.64
28-30 29.00 446 5.54 4.95 0.59 2.68 5.09
30-32 31.00 426 5.46 4.98 0.48 2.56 5.21
32-34 33.00 424 5.49 4.98 0.51 2.54 5.23
34-36 35.00 480 5.45 4.93 0.52 2.88 4.89
36-38 37.00 468 5.44 4.95 0.49 2.81 4.96
38-40 39.00 552 5.52 4.98 0.54 3.31 4.46
40-42 41.00 545 5.61 4.98 0.63 3.27 4.50
42-44 43.00 503 5.46 4.89 0.57 3.02 4.75
44-46 45.00 530 5.49 4.90 0.59 3.18 4.59
46-48 47.00 524 5.54 4.94 0.60 3.14 4.63
48-50 49.00 564 5.58 4.95 0.63 3.38 4.39
50-52 51.00 586 5.68 5.02 0.66 3.52 4.25
52-54 53.00 591 5.55 4.90 0.65 3.55 4.22
54-56 55.00 617 5.56 4.89 0.67 3.70 4.07
56-58 57.00 686 5.65 4.97 0.68 4.12 3.65


















Treatment: Pre-burn Rainfall Intensity: 11.6 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0  -  -  - 0.00 11.66
1-2 1.50 0  -  -  - 0.00 11.66
2-3 2.50 205  -  -  - 2.46 9.20
3-4 3.50 335  -  -  - 4.02 7.64
4-5 4.50 325  -  -  - 3.90 7.76
5-6 5.50 265  -  -  - 3.18 8.48
6-7 6.50 325  -  -  - 3.90 7.76
7- 8 7.50 330  -  -  - 3.96 7.70
8-9 8.50 365  -  -  - 4.38 7.28
9-10 9.50 375  -  -  - 4.50 7.16
10-12 11.00 845  -  -  - 5.07 6.59
12-14 13.00 1010  -  -  - 6.06 5.60
15-16 15.50 595  -  -  - 7.14 4.52
17-18 17.50 660  -  -  - 7.92 3.74
19-20 19.50 660  -  -  - 7.92 3.74
21-22 21.50 700  -  -  - 8.40 3.26
23-24 23.50 705  -  -  - 8.46 3.20
25-26 25.50 710  -  -  - 8.52 3.14
27-28 27.50 745  -  -  - 8.94 2.72
29-30 29.50 460  -  -  - 8.36 3.30
31-32 31.50 755  -  -  - 9.06 2.60
33-34 33.50 765  -  -  - 9.18 2.48
35-36 35.50 750  -  -  - 9.00 2.66
37-38 37.50 760  -  -  - 9.12 2.54
39-40 39.50 565  -  -  - 8.17 3.49
41-42 41.50 680  -  -  - 8.16 3.50
43-44 43.50 720  -  -  - 8.64 3.02
45-46 45.50 750  -  -  - 9.00 2.66
47-48 47.50 765  -  -  - 9.18 2.48
49-50 49.50 745  -  -  - 8.94 2.72
52-52 51.50 725  -  -  - 8.70 2.96
53-54 53.50 725  -  -  - 8.70 2.96
55-56 55.50 815  -  -  - 8.36 3.30
57-58 57.50 695  -  -  - 8.34 3.32


















Treatment: Post-burn + 1 year Rainfall Intensity: 8.6 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.06 4.97 0.09 0.00 8.60
1-2 1.50 0 5.12 5.04 0.08 0.00 8.60
2-3 2.50 0 5.10 5.01 0.09 0.00 8.60
3-4 3.50 10 5.12 4.97 0.15 0.12 8.48
4-5 4.50 16 5.11 4.94 0.17 0.19 8.41
5-6 5.50 13 5.22 5.08 0.14 0.16 8.44
6-7 6.50 14 5.10 4.95 0.15 0.17 8.43
7- 8 7.50 17 5.18 5.04 0.14 0.20 8.40
8-9 8.50 20 5.10 4.97 0.13 0.24 8.36
9-10 9.50 27 5.17 5.05 0.12 0.32 8.28
10-12 11.00 133 5.17 4.93 0.24 0.80 7.80
12-14 13.00 209 5.32 5.10 0.22 1.25 7.35
14-16 15.00 295 5.27 4.89 0.38 1.77 6.83
16-18 17.00 320 5.38 5.00 0.38 1.92 6.68
18-20 19.00 325 5.18 5.01 0.17 1.95 6.65
20-22 21.00 324 5.30 5.06 0.24 1.94 6.66
22-24 23.00 310 5.25 4.90 0.35 1.86 6.74
24-26 25.00 311 5.06 5.04 0.02 1.87 6.73
26-28 27.00 324 4.90 5.12 0.00 1.94 6.66
28-30 29.00 289 5.04 4.98 0.06 1.73 6.87
30-32 31.00 322 5.12 5.14 0.00 1.93 6.67
32-34 33.00 348 4.99 5.08 0.00 2.09 6.51
34-36 35.00 364 5.14 5.10 0.04 2.18 6.42
36-38 37.00 454 5.09 5.03 0.06 2.72 5.88
38-40 39.00 425 5.24 5.14 0.10 2.55 6.05
40-42 41.00 353 5.04 4.99 0.05 2.12 6.48
42-44 43.00 323 5.15 5.07 0.08 1.94 6.66
44-46 45.00 337 4.99 4.96 0.03 2.02 6.58
46-48 47.00 391 5.07 4.92 0.15 2.35 6.25
48-50 49.00 350 4.96 5.01 0.00 2.10 6.50
50-52 51.00 393 4.94 4.95 0.00 2.36 6.24
52-54 53.00 111 5.00 4.98 0.02 0.67 7.93
54-56 55.00  -  -  -  -  - 8.60
56-58 57.00  -  -  -  -  - 8.60














Rainfall Simulation Tables: Duff Treatment 
 
Plot: G1E-1
Treatment: Duff Intact Rainfall Intensity: 9.59 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 5 0.06 9.54
1-2 1.50 25 0.30 9.30
2-3 2.50 25 0.30 9.30
3-4 3.50 30 0.36 9.24
4-5 4.50 25 0.30 9.30
5-6 5.50 25 0.30 9.30
6-7 6.50 20 0.24 9.36
7-8 7.50 20 0.24 9.36
8-9 8.50 20 0.24 9.36
9-10 9.50 25 0.30 9.30
10-12 11.00 60 0.36 9.24
12-14 13.00 65 0.39 9.21
14-16 15.00 55 0.33 9.27
16-18 17.00 50 0.30 9.30
18-20 19.00 40 0.24 9.36
20-22 21.00 40 0.24 9.36
22-24 23.00 50 0.30 9.30
24-26 25.00 45 0.27 9.33
26-28 27.00 50 0.30 9.30
28-30 29.00 55 0.33 9.27
30-32 31.00 50 0.30 9.30
32-34 33.00 40 0.24 9.36
34-36 35.00 45 0.27 9.33
36-38 37.00 40 0.24 9.36
38-40 39.00 40 0.24 9.36
40-42 41.00 40 0.24 9.36
42-44 43.00 35 0.21 9.39
44-46 45.00 30 0.18 9.42
46-48 47.00 40 0.24 9.36
48-50 49.00 45 0.27 9.33
50-52 51.00 45 0.27 9.33
52-54 53.00 45 0.27 9.33
54-56 55.00 45 0.27 9.33
56-58 57.00 40 0.24 9.36


















Treatment: Duff Removed Rainfall Intensity: 9.82 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.83
1-2 1.50 5 0.06 9.77
2-3 2.50 15 0.18 9.65
3-4 3.50 15 0.18 9.65
4-5 4.50 20 0.24 9.59
5-6 5.50 20 0.24 9.59
6-7 6.50 15 0.18 9.65
7-8 7.50 15 0.18 9.65
8-9 8.50 25 0.30 9.53
9-10 9.50 15 0.18 9.65
10-12 11.00 175 1.05 8.78
12-14 13.00 340 2.04 7.79
14-16 15.00 385 2.31 7.52
16-18 17.00 395 2.37 7.46
18-20 19.00 445 2.67 7.16
20-22 21.00 525 3.15 6.68
22-24 23.00 525 3.15 6.68
24-26 25.00 545 3.27 6.56
26-28 27.00 560 3.36 6.47
28-30 29.00 525 3.15 6.68
30-32 31.00 525 3.15 6.68
32-34 33.00 490 2.94 6.89
34-36 35.00 555 3.33 6.50
36-38 37.00 545 3.27 6.56
38-40 39.00 580 3.48 6.35
40-42 41.00 530 3.18 6.65
42-44 43.00 530 3.18 6.65
44-46 45.00 715 4.29 5.54
46-48 47.00 670 4.02 5.81
48-50 49.00 725 4.35 5.48
50-52 51.00 725 4.35 5.48
52-54 53.00 730 4.38 5.45
54-56 55.00 715 4.29 5.54
56-58 57.00 655 3.93 5.90


















Treatment: Duff Intact Rainfall Intensity: 9.12 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.12
1-2 1.50 0 0.00 9.12
2-3 2.50 0 0.00 9.12
3-4 3.50 150 1.80 7.32
4-5 4.50 350 4.20 4.92
5-6 5.50 400 4.80 4.32
6-7 6.50 610 7.32 1.80
7-8 7.50 400 4.80 4.32
8-9 8.50 320 3.84 5.28
9-10 9.50 320 3.84 5.28
10-12 11.00 600 3.60 5.52
12-14 13.00 550 3.30 5.82
14-16 15.00 640 3.84 5.28
16-18 17.00 650 3.90 5.22
18-20 19.00 590 3.54 5.58
20-22 21.00 620 3.72 5.40
22-24 23.00 600 3.60 5.52
24-26 25.00 600 3.60 5.52
26-28 27.00 580 3.48 5.64
28-30 29.00 570 3.42 5.70
30-32 31.00 620 3.72 5.40
32-34 33.00 600 3.60 5.52
34-36 35.00 570 3.42 5.70
36-38 37.00 550 3.30 5.82
38-40 39.00 550 3.30 5.82
40-42 41.00 540 3.24 5.88
42-44 43.00 520 3.12 6.00
44-46 45.00 530 3.18 5.94
46-48 47.00 530 3.18 5.94
48-50 49.00 500 3.00 6.12
50-52 51.00 480 2.88 6.24
52-54 53.00 490 2.94 6.18
54-56 55.00 480 2.88 6.24
56-58 57.00 490 2.94 6.18


















Treatment: Duff Removed Rainfall Intensity: 9.54 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.54
1-2 1.50 0 0.00 9.54
2-3 2.50 0 0.00 9.54
3-4 3.50 0 0.00 9.54
4-5 4.50 20 0.24 9.30
5-6 5.50 30 0.36 9.18
6-7 6.50 30 0.36 9.18
7-8 7.50 25 0.30 9.24
8-9 8.50 20 0.24 9.30
9-10 9.50 40 0.48 9.06
10-12 11.00 55 0.33 9.21
12-14 13.00 60 0.36 9.18
14-16 15.00 65 0.39 9.15
16-18 17.00 65 0.39 9.15
18-20 19.00 40 0.24 9.30
20-22 21.00 70 0.42 9.12
22-24 23.00 80 0.48 9.06
24-26 25.00 60 0.36 9.18
26-28 27.00 95 0.57 8.97
28-30 29.00 95 0.57 8.97
30-32 31.00 100 0.60 8.94
32-34 33.00 110 0.66 8.88
34-36 35.00 85 0.51 9.03
36-38 37.00 105 0.63 8.91
38-40 39.00 130 0.78 8.76
40-42 41.00 100 0.60 8.94
42-44 43.00 125 0.75 8.79
44-46 45.00 150 0.90 8.64
46-48 47.00 170 1.02 8.52
48-50 49.00 130 0.78 8.76
50-52 51.00 165 0.99 8.55
52-54 53.00 135 0.81 8.73
54-56 55.00 150 0.90 8.64
56-58 57.00 135 0.81 8.73


















Treatment: Duff Intact Rainfall Intensity: 9.69 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.69
1-2 1.50 0 0.00 9.69
2-3 2.50 20 0.24 9.45
3-4 3.50 30 0.36 9.33
4-5 4.50 30 0.36 9.33
5-6 5.50 50 0.60 9.09
6-7 6.50 30 0.36 9.33
7-8 7.50 40 0.48 9.21
8-9 8.50 40 0.48 9.21
9-10 9.50 40 0.48 9.21
10-12 11.00 60 0.36 9.33
12-14 13.00 70 0.42 9.27
14-16 15.00 60 0.36 9.33
16-18 17.00 65 0.39 9.30
18-20 19.00 70 0.42 9.27
20-22 21.00 60 0.36 9.33
22-24 23.00 60 0.36 9.33
24-26 25.00 55 0.33 9.36
26-28 27.00 60 0.36 9.33
28-30 29.00 55 0.33 9.36
30-32 31.00 60 0.36 9.33
32-34 33.00 60 0.36 9.33
34-36 35.00 60 0.36 9.33
36-38 37.00 55 0.33 9.36
38-40 39.00 65 0.39 9.30
40-42 41.00 65 0.39 9.30
42-44 43.00 65 0.39 9.30
44-46 45.00 70 0.42 9.27
46-48 47.00 65 0.39 9.30
48-50 49.00 60 0.36 9.33
50-52 51.00 60 0.36 9.33
52-54 53.00 70 0.42 9.27
54-56 55.00 70 0.42 9.27
56-58 57.00 60 0.36 9.33


















Treatment: Duff Removed Rainfall Intensity: 9.67 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.67
1-2 1.50 0 0.00 9.67
2-3 2.50 30 0.36 9.31
3-4 3.50 50 0.60 9.07
4-5 4.50 45 0.54 9.13
5-6 5.50 45 0.54 9.13
6-7 6.50 50 0.60 9.07
7-8 7.50 60 0.72 8.95
8-9 8.50 70 0.84 8.83
9-10 9.50 90 1.08 8.59
10-12 11.00 240 1.44 8.23
12-14 13.00 330 1.98 7.69
14-16 15.00 360 2.16 7.51
16-18 17.00 340 2.04 7.63
18-20 19.00 380 2.28 7.39
20-22 21.00 420 2.52 7.15
22-24 23.00 400 2.40 7.27
24-26 25.00 420 2.52 7.15
26-28 27.00 445 2.67 7.00
28-30 29.00 460 2.76 6.91
30-32 31.00 445 2.67 7.00
32-34 33.00 440 2.64 7.03
34-36 35.00 470 2.82 6.85
36-38 37.00 460 2.76 6.91
38-40 39.00 485 2.91 6.76
40-42 41.00 495 2.97 6.70
42-44 43.00 495 2.97 6.70
44-46 45.00 555 3.33 6.34
46-48 47.00 465 2.79 6.88
48-50 49.00 545 3.27 6.40
50-52 51.00 540 3.24 6.43
52-54 53.00 550 3.30 6.37
54-56 55.00 550 3.30 6.37
56-58 57.00 540 3.24 6.43


















Treatment: Duff Intact Rainfall Intensity: 9.63 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.66
1-2 1.50 20 0.24 9.42
2-3 2.50 150 1.80 7.86
3-4 3.50 280 3.36 6.30
4-5 4.50 374 4.49 5.17
5-6 5.50 375 4.50 5.16
6-7 6.50 460 5.52 4.14
7-8 7.50 500 6.00 3.66
8-9 8.50 530 6.36 3.30
9-10 9.50 530 6.36 3.30
10-12 11.00 1020 6.12 3.54
13-14 13.50 405 4.86 4.80
15-16 15.50 575 6.90 2.76
17-18 17.50 535 6.42 3.24
19-20 19.50 605 7.26 2.40
21-22 21.50 555 6.66 3.00
23-24 23.50 680 8.16 1.50
25-26 25.50 505 6.06 3.60
27-28 27.50 605 7.26 2.40
29-30 29.50 590 7.08 2.58
31-32 31.50 605 7.26 2.40
33-34 33.50 575 6.90 2.76
35-36 35.50 610 7.32 2.34
37-38 37.50 595 7.14 2.52
39-40 39.50 550 6.60 3.06
41-42 41.50 585 7.02 2.64
43-44 43.50 530 6.36 3.30
45-46 45.50 535 6.42 3.24
47-48 47.50 545 6.54 3.12
49-50 49.50  -  -  -
52-52 51.50 550 6.60 3.06
53-54 53.50 505 6.06 3.60
55-56 55.50 460 5.52 4.14
57-58 57.50 500 6.00 3.66


















Treatment: Duff Removed Rainfall Intensity: 9.76 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.77
1-2 1.50 15 0.18 9.59
2-3 2.50 20 0.24 9.53
3-4 3.50 20 0.24 9.53
4-5 4.50 25 0.30 9.47
5-6 5.50 25 0.30 9.47
6-7 6.50 50 0.60 9.17
7-8 7.50 85 1.02 8.75
8-9 8.50 315 3.78 5.99
9-10 9.50 485 5.82 3.95
11-12 11.50 700 8.40 1.37
13-14 13.50 955 11.46 -1.69
15-16 15.50 800 9.60 0.17
17-18 17.50 755 9.06 0.71
19-20 19.50 800 9.60 0.17
21-22 21.50 790 9.48 0.29
23-24 23.50 825 9.90 -0.13
25-26 25.50 865 10.38 -0.61
27-28 27.50 800 9.60 0.17
29-30 29.50 850 10.20 -0.43
31-32 31.50 800 9.60 0.17
33-34 33.50 760 9.12 0.65
35-36 35.50 810 9.72 0.05
37-38 37.50 825 9.90 -0.13
39-40 39.50 810 9.72 0.05
41-42 41.50 810 9.72 0.05
43-44 43.50 895 10.74 -0.97
45-46 45.50 785 9.42 0.35
47-48 47.50 845 10.14 -0.37
49-50 49.50 805 9.66 0.11
52-52 51.50 910 10.92 -1.15
53-54 53.50 830 9.96 -0.19
55-56 55.50 845 10.14 -0.37
57-58 57.50 875 10.50 -0.73


















Treatment: Duff Intact Rainfall Intensity: 10.14 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 10.14
1-2 1.50 5 0.06 10.08
2-3 2.50 160 1.92 8.22
3-4 3.50 310 3.72 6.42
4-5 4.50 210 2.52 7.62
5-6 5.50 400 4.80 5.34
6-7 6.50 460 5.52 4.62
7-8 7.50 480 5.76 4.38
8-9 8.50 500 6.00 4.14
9-10 9.50 520 6.24 3.90
10-12 11.00 565 3.39 6.75
13-14 13.50 395 4.74 5.40
15-16 15.50 365 4.38 5.76
17-18 17.50 500 6.00 4.14
19-20 19.50 410 4.92 5.22
21-22 21.50 205 2.46 7.68
23-24 23.50 400 4.80 5.34
25-26 25.50 405 4.86 5.28
27-28 27.50 310 3.72 6.42
29-30 29.50 355 4.26 5.88
31-32 31.50 395 4.74 5.40
33-34 33.50 335 4.02 6.12
35-36 35.50 355 4.26 5.88
37-38 37.50 295 3.54 6.60
39-40 39.50 355 4.26 5.88
41-42 41.50 350 4.20 5.94
43-44 43.50 305 3.66 6.48
45-46 45.50 290 3.48 6.66
47-48 47.50 240 2.88 7.26
49-50 49.50 285 3.42 6.72
52-52 51.50 320 3.84 6.30
53-54 53.50 265 3.18 6.96
55-56 55.50 285 3.42 6.72
57-58 57.50 285 3.42 6.72


















Treatment: Duff Removed Rainfall Intensity: 10.2 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 10.30
1-2 1.50 25 0.30 10.00
2-3 2.50 25 0.30 10.00
3-4 3.50 25 0.30 10.00
4-5 4.50 35 0.42 9.88
5-6 5.50 40 0.48 9.82
6-7 6.50 50 0.60 9.70
7-8 7.50 180 2.16 8.14
8-9 8.50 240 2.88 7.42
9-10 9.50 240 2.88 7.42
10-12 11.00 550 6.60 3.70
12-14 13.00 605 7.26 3.04
14-16 15.00 630 7.56 2.74
16-18 17.00 655 7.86 2.44
18-20 19.00 655 7.86 2.44
20-22 21.00 685 8.22 2.08
22-24 23.00 705 8.46 1.84
24-26 25.00 675 8.10 2.20
26-28 27.00 635 7.62 2.68
28-30 29.00 615 7.38 2.92
30-32 31.00 640 7.68 2.62
32-34 33.00 625 7.50 2.80
34-36 35.00 630 7.56 2.74
36-38 37.00 600 7.20 3.10
38-40 39.00 600 7.20 3.10
40-42 41.00 600 7.20 3.10
42-44 43.00 550 6.60 3.70
44-46 45.00 640 7.68 2.62
46-48 47.00 520 6.24 4.06
48-50 49.00 660 7.92 2.38
50-52 51.00 630 7.56 2.74
52-54 53.00 665 7.98 2.32
54-56 55.00 660 7.92 2.38
56-58 57.00 575 6.90 3.40


















Treatment: Duff Intact Rainfall Intensity: 10.05 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 10.00
1-2 1.50 25 0.30 9.70
2-3 2.50 335 4.02 5.98
3-4 3.50 460 5.52 4.48
4-5 4.50 555 6.66 3.34
5-6 5.50 605 7.26 2.74
6-7 6.50 630 7.56 2.44
7-8 7.50 610 7.32 2.68
8-9 8.50 785 9.42 0.58
9-10 9.50 640 7.68 2.32
10-12 11.00 1025 9.23 0.78
13-14 13.50 715 8.58 1.42
15-16 15.50 710 8.52 1.48
17-18 17.50 710 8.52 1.48
19-20 19.50 720 8.64 1.36
21-22 21.50 670 8.04 1.96
23-24 23.50 720 8.64 1.36
25-26 25.50 660 7.92 2.08
27-28 27.50 685 8.22 1.78
29-30 29.50 685 8.22 1.78
31-32 31.50 695 8.34 1.66
33-34 33.50 655 7.86 2.14
35-36 35.50 710 8.52 1.48
37-38 37.50 650 7.80 2.20
39-40 39.50 620 7.44 2.56
41-42 41.50 620 7.44 2.56
43-44 43.50 565 6.78 3.22
45-46 45.50 640 7.68 2.32
47-48 47.50 585 7.02 2.98
49-50 49.50 595 7.14 2.86
52-52 51.50 650 7.80 2.20
53-54 53.50 545 6.54 3.46
55-56 55.50 600 7.20 2.80
57-58 57.50 610 7.32 2.68


















Treatment: Duff Removed Rainfall Intensity: 10.2 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 30 0.36 9.94
1-2 1.50 30 0.36 9.94
2-3 2.50 40 0.48 9.82
3-4 3.50 190 2.28 8.02
4-5 4.50 285 3.42 6.88
5-6 5.50 453 5.44 4.86
6-7 6.50 280 3.36 6.94
7-8 7.50 500 6.00 4.30
8-9 8.50 505 6.06 4.24
9-10 9.50 400 4.80 5.50
10-12 11.00 960 11.52 -1.22
12-14 13.00 910 10.92 -0.62
14-16 15.00 930 11.16 -0.86
16-18 17.00 900 10.80 -0.50
18-20 19.00 895 10.74 -0.44
20-22 21.00 900 10.80 -0.50
22-24 23.00 855 10.26 0.04
24-26 25.00 820 9.84 0.46
26-28 27.00 740 8.88 1.42
28-30 29.00 790 9.48 0.82
30-32 31.00 765 9.18 1.12
32-34 33.00 790 9.48 0.82
34-36 35.00 780 9.36 0.94
36-38 37.00 730 8.76 1.54
38-40 39.00 700 8.40 1.90
40-42 41.00 500 6.00 4.30
42-44 43.00 640 7.68 2.62
44-46 45.00 670 8.04 2.26
46-48 47.00 680 8.16 2.14
48-50 49.00 640 7.68 2.62
50-52 51.00 650 7.80 2.50
52-54 53.00 630 7.56 2.74
54-56 55.00 650 7.80 2.50
56-58 57.00 620 7.44 2.86


















Treatment: Duff Intact Rainfall Intensity: 10.32cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 10.32
1-2 1.50 75 0.90 9.42
2-3 2.50 220 2.64 7.68
3-4 3.50 285 3.42 6.90
4-5 4.50 325 3.90 6.42
5-6 5.50 325 3.90 6.42
6-7 6.50 325 3.90 6.42
7-8 7.50 325 3.90 6.42
8-9 8.50 330 3.96 6.36
9-10 9.50 340 4.08 6.24
10-12 11.00 600 3.60 6.72
12-14 13.00 550 3.30 7.02
14-16 15.00 580 3.48 6.84
16-18 17.00 570 3.42 6.90
18-20 19.00 565 3.39 6.93
20-22 21.00 520 3.12 7.20
22-24 23.00 535 3.21 7.11
24-26 25.00 495 2.97 7.35
26-28 27.00 485 2.91 7.41
28-30 29.00 500 3.00 7.32
30-32 31.00 460 2.76 7.56
32-34 33.00 445 2.67 7.65
34-36 35.00 410 2.46 7.86
36-38 37.00 390 2.34 7.98
38-40 39.00 445 2.67 7.65
40-42 41.00 400 2.40 7.92
42-44 43.00 360 2.16 8.16
44-46 45.00 385 2.31 8.01
46-48 47.00 375 2.25 8.07
48-50 49.00 380 2.28 8.04
50-52 51.00 365 2.19 8.13
52-54 53.00 410 2.46 7.86
54-56 55.00 380 2.28 8.04
56-58 57.00 380 2.28 8.04


















Treatment: Duff Removed Rainfall Intensity: 9.36 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 9.38
1-2 1.50 60 0.72 8.66
2-3 2.50 90 1.08 8.30
3-4 3.50 190 2.28 7.10
4-5 4.50 350 4.20 5.18
5-6 5.50 360 4.32 5.06
6-7 6.50 380 4.56 4.82
7-8 7.50 440 5.28 4.10
8-9 8.50 440 5.28 4.10
9-10 9.50 420 5.04 4.34
10-12 11.00 900 5.40 3.98
12-14 13.00 880 5.28 4.10
14-16 15.00 950 5.70 3.68
16-18 17.00 820 4.92 4.46
18-20 19.00 830 4.98 4.40
20-22 21.00 900 5.40 3.98
22-24 23.00 895 5.37 4.01
24-26 25.00 920 5.52 3.86
26-28 27.00 900 5.40 3.98
28-30 29.00 860 5.16 4.22
30-32 31.00 850 5.10 4.28
32-34 33.00 840 5.04 4.34
34-36 35.00 810 4.86 4.52
36-38 37.00 860 5.16 4.22
38-40 39.00 860 5.16 4.22
40-42 41.00 820 4.92 4.46
42-44 43.00 800 4.80 4.58
44-46 45.00 770 4.62 4.76
46-48 47.00 820 4.92 4.46
48-50 49.00 770 4.62 4.76
50-52 51.00 770 4.62 4.76
52-54 53.00 740 4.44 4.94
54-56 55.00 740 4.44 4.94
56-58 57.00 750 4.50 4.88


















Treatment: Duff Intact Rainfall Intensity: 10.0 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 15 0.18 9.90
1-2 1.50 35 0.42 9.66
2-3 2.50 50 0.60 9.48
3-4 3.50 60 0.72 9.36
4-5 4.50 95 1.14 8.94
5-6 5.50 170 2.04 8.04
6-7 6.50 230 2.76 7.32
7-8 7.50 240 2.88 7.20
8-9 8.50 250 3.00 7.08
9-10 9.50 275 3.30 6.78
10-12 11.00 590 3.54 6.54
12-14 13.00 490 2.94 7.14
14-16 15.00 430 2.58 7.50
16-18 17.00 400 2.40 7.68
18-20 19.00 415 2.49 7.59
20-22 21.00 350 2.10 7.98
22-24 23.00 320 1.92 8.16
24-26 25.00 315 1.89 8.19
26-28 27.00 300 1.80 8.28
28-30 29.00 300 1.80 8.28
30-32 31.00 300 1.80 8.28
32-34 33.00 300 1.80 8.28
34-36 35.00 300 1.80 8.28
36-38 37.00 290 1.74 8.34
38-40 39.00 240 1.44 8.64
40-42 41.00 170 1.02 9.06
42-44 43.00 150 0.90 9.18
44-46 45.00 190 1.14 8.94
46-48 47.00 180 1.08 9.00
48-50 49.00 170 1.02 9.06
**50-52 51.00  -  -  -
52-54 53.00  -  -  -
54-56 55.00  -  -  -
56-58 57.00  -  -  -
58-60 59.00  -  -  -  

















Treatment: Duff Intact Rainfall Intensity: 10.32 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 10.32
1-2 1.50 50 0.60 9.72
2-3 2.50 350 4.20 6.12
3-4 3.50 430 5.16 5.16
4-5 4.50 530 6.36 3.96
5-6 5.50 510 6.12 4.20
6-7 6.50 580 6.96 3.36
7-8 7.50 550 6.60 3.72
8-9 8.50 580 6.96 3.36
9-10 9.50 650 7.80 2.52
11-12 11.50 590 7.08 3.24
13-14 13.50 620 7.44 2.88
15-16 15.50 640 7.68 2.64
17-18 17.50 610 7.32 3.00
19-20 19.50 650 7.80 2.52
21-22 21.50 650 7.80 2.52
23-24 23.50 650 7.80 2.52
25-26 25.50 650 7.80 2.52
27-28 27.50 625 7.50 2.82
29-30 29.50 650 7.80 2.52
31-32 31.50 600 7.20 3.12
33-34 33.50 640 7.68 2.64
35-36 35.50 630 7.56 2.76
37-38 37.50 615 7.38 2.94
39-40 39.50 650 7.80 2.52
41-42 41.50 630 7.56 2.76
43-44 43.50 600 7.20 3.12
45-46 45.50 600 7.20 3.12
47-48 47.50 620 7.44 2.88
49-50 49.50 620 7.44 2.88
52-52 51.50 650 7.80 2.52
53-54 53.50 600 7.20 3.12
55-56 55.50 580 6.96 3.36
57-58 57.50 600 7.20 3.12


















Treatment: Duff Intact Rainfall Intensity: 7.4 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.40
1-2 1.50 0 0.00 7.40
2-3 2.50 30 0.36 7.04
3-4 3.50 165 1.98 5.42
4-5 4.50 205 2.46 4.94
5-6 5.50 255 3.06 4.34
6-7 6.50 260 3.12 4.28
7-8 7.50 320 3.84 3.56
8-9 8.50 265 2.86 4.54
9-10 9.50 320 4.35 3.05
10-12 11.00 655 3.93 3.47
12-14 13.00 710 4.26 3.14
14-16 15.00 730 4.38 3.02
16-18 17.00 750 4.50 2.90
18-20 19.00 730 4.38 3.02
20-22 21.00 720 4.32 3.08
22-24 23.00 740 4.44 2.96
24-26 25.00 785 4.71 2.69
26-28 27.00 795 4.77 2.63
28-30 29.00 785 4.71 2.69
30-32 31.00 815 4.89 2.51
32-34 33.00 800 4.80 2.60
34-36 35.00 800 4.80 2.60
36-38 37.00 795 4.77 2.63
38-40 39.00 780 4.68 2.72
40-42 41.00 800 4.80 2.60
42-44 43.00 780 4.68 2.72
44-46 45.00 825 4.95 2.45
46-48 47.00 825 4.95 2.45
48-50 49.00 780 4.68 2.72
50-52 51.00 720 4.32 3.08
52-54 53.00 745 4.47 2.93
54-56 55.00 810 4.86 2.54
56-58 57.00 815 4.89 2.51


















Treatment: Duff Removed Rainfall Intensity: 7.45 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 5.11 5 0.11 0.00 7.45
1-2 1.50 5 5.14 5.03 0.11 0.06 7.39
2-3 2.50 5 5.11 5 0.11 0.06 7.39
3-4 3.50 9 5.1 4.99 0.11 0.11 7.34
4-5 4.50 11 5.09 5.1 0 0.13 7.32
5-6 5.50 13 5.05 4.94 0.11 0.16 7.29
6-7 6.50 109 5.29 4.95 0.34 1.31 6.14
7-8 7.50 351 6 5.03 0.97 4.21 3.24
8-9 8.50 278 5.46 4.91 0.55 3.34 4.11
9-10 9.50 390 5.69 4.95 0.74 4.68 2.77
10-12 11.00 751 5.73 4.9 0.83 4.51 2.94
13-14 13.50 488 5.56 5.03 0.53 5.86 1.59
15-16 15.50 533 5.47 4.94 0.53 6.40 1.05
17-18 17.50 499 5.44 4.97 0.47 5.99 1.46
19-20 19.50 642 6.04 4.98 1.06 7.70 -0.25
21-22 21.50 581 5.69 4.87 0.82 6.97 0.48
23-24 23.50 558 5.6 4.96 0.64 6.70 0.75
25-26 25.50 576 5.06 4.89 0.17 6.91 0.54
27-28 27.50 586 6.63 4.96 1.67 7.03 0.42
29.5-30 29.75 293 5.6 4.97 0.63 7.03 0.42
31-32 31.75 498 6.1 4.94 1.16 5.98 1.47
33.5-34 33.75 324 5.46 4.91 0.55 7.78 -0.33
35.5-36 35.75 325 5.44 4.93 0.51 7.80 -0.35
37.5-38 37.75 322 5.57 4.94 0.63 7.73 -0.28
39.5-40 39.75 298 5.35 4.9 0.45 7.15 0.30
41.5-42 41.75 328 5.37 4.89 0.48 7.87 -0.42
43.5-44 43.75 283 5.84 4.92 0.92 6.79 0.66
45-46 45.75 252 5.46 4.98 0.48 6.05 1.40
47.5-48 47.75 310 5.37 5.01 0.36 7.44 0.01
49.5-50 49.75 321 5.5 5.18 0.32 7.70 -0.25
51.5-52 51.75 230 5.21 5.17 0.04 5.52 1.93
53.5-54 53.75 250 5.59 5.24 0.35 6.00 1.45
55.5-56 55.75 232 5.27 5.19 0.08 5.57 1.88
57.5-58 57.75 294 5.45 5.2 0.25 7.06 0.39


















Treatment: Duff Intact Rainfall Intensity: 7.56 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.58
1-2 1.50 20 0.24 7.34
2-3 2.50 20 0.24 7.34
3-4 3.50 50 0.60 6.98
4-5 4.50 230 2.76 4.82
5-6 5.50 300 3.60 3.98
6-7 6.50 420 5.04 2.54
7-8 7.50 350 4.20 3.38
8-9 8.50 300 3.60 3.98
9-10 9.50 310 3.72 3.86
11-12 11.50 850 5.10 2.48
13-14 13.50 900 5.40 2.18
15-16 15.50 900 5.40 2.18
17-18 17.50 900 5.40 2.18
19-20 19.50 810 4.86 2.72
21-22 21.50 900 5.40 2.18
23-24 23.50 860 5.16 2.42
25-26 25.50 1000 6.00 1.58
27-28 27.50 900 5.40 2.18
29-30 29.50 900 5.40 2.18
31-32 31.50 900 5.40 2.18
33-34 33.50 820 4.92 2.66
35-36 35.50 840 5.04 2.54
37-38 37.50 920 5.52 2.06
39-40 39.50 880 5.28 2.30
41-42 41.50 890 5.34 2.24
43-44 43.50 900 5.40 2.18
45-46 45.50 940 5.64 1.94
47-48 47.50 830 4.98 2.60
49-50 49.50 790 4.74 2.84
52-52 51.50 900 5.40 2.18
53-54 53.50 900 5.40 2.18
55-56 55.50 790 4.74 2.84
57-58 57.50 960 5.76 1.82


















Treatment: Duff Removed Rainfall Intensity: 7.68 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.68
1-2 1.50 10 0.12 7.56
2-3 2.50 50 0.60 7.08
3-4 3.50 70 0.84 6.84
4-5 4.50 90 1.08 6.60
5-6 5.50 110 1.32 6.36
6-7 6.50 175 2.10 5.58
7-8 7.50 215 2.58 5.10
8-9 8.50 250 3.00 4.68
9-10 9.50 260 3.12 4.56
10-12 11.00 380 2.28 5.40
12-14 13.00 440 2.64 5.04
14-16 15.00 515 3.09 4.59
16-18 17.00 625 3.75 3.93
18-20 19.00 700 4.20 3.48
20-22 21.00 660 3.96 3.72
22-24 23.00 680 4.08 3.60
24-26 25.00 690 4.14 3.54
26-28 27.00 745 4.47 3.21
28-30 29.00 750 4.50 3.18
30-32 31.00 770 4.62 3.06
32-34 33.00 810 4.86 2.82
34-36 35.00 800 4.80 2.88
36-38 37.00 740 4.44 3.24
38-40 39.00 800 4.80 2.88
40-42 41.00 760 4.56 3.12
42-44 43.00 760 4.56 3.12
44-46 45.00 760 4.56 3.12
46-48 47.00 800 4.80 2.88
48-50 49.00 740 4.44 3.24
50-52 51.00 840 5.04 2.64
52-54 53.00 1000 6.00 1.68
54-56 55.00 810 4.86 2.82
56-58 57.00 850 5.10 2.58


















Treatment: Duff Intact Rainfall Intensity: 7.92 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.92
1-2 1.50 15 0.18 7.74
2-3 2.50 15 0.18 7.74
3-4 3.50 20 0.24 7.68
4-5 4.50 35 0.42 7.50
5-6 5.50 45 0.54 7.38
6-7 6.50 65 0.78 7.14
7-8 7.50 85 1.02 6.90
8-9 8.50 105 1.26 6.66
9-10 9.50 120 1.44 6.48
10-12 11.00 235 1.41 6.51
12-14 13.00 270 1.62 6.30
14-16 15.00 330 1.98 5.94
16-18 17.00 490 2.94 4.98
18-20 19.00 430 2.58 5.34
20-22 21.00 450 2.70 5.22
22-24 23.00 480 2.88 5.04
24-26 25.00 450 2.70 5.22
26-28 27.00 500 3.00 4.92
28-30 29.00 460 2.76 5.16
30-32 31.00 460 2.76 5.16
32-34 33.00 500 3.00 4.92
34-36 35.00 440 2.64 5.28
36-38 37.00 420 2.52 5.40
38-40 39.00 430 2.58 5.34
40-42 41.00 440 2.64 5.28
42-44 43.00 390 2.34 5.58
44-46 45.00 360 2.16 5.76
46-48 47.00 490 2.94 4.98
48-50 49.00 350 2.10 5.82
50-52 51.00 410 2.46 5.46
52-54 53.00 400 2.40 5.52
54-56 55.00 420 2.52 5.40
56-58 57.00 390 2.34 5.58


















Treatment: Duff Removed Rainfall Intensity:8.1  cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 15 0.18 7.92
1-2 1.50 20 0.24 7.86
2-3 2.50 20 0.24 7.86
3-4 3.50 25 0.30 7.80
4-5 4.50 25 0.30 7.80
5-6 5.50 35 0.42 7.68
6-7 6.50 35 0.42 7.68
7-8 7.50 125 1.50 6.60
8-9 8.50 225 2.70 5.40
9-10 9.50 350 4.20 3.90
10-12 11.00 715 4.29 3.81
12-14 13.00 830 4.98 3.12
14-16 15.00 975 5.85 2.25
16-18 17.00 1000 6.00 2.10
19-20 19.50 560 6.72 1.38
21-22 21.50 590 7.08 1.02
23-24 23.50 530 6.36 1.74
25-26 25.50 550 6.60 1.50
27-28 27.50 540 6.48 1.62
29-30 29.50 525 6.30 1.80
31-32 31.50 545 6.54 1.56
33-34 33.50 520 6.24 1.86
35-36 35.50 520 6.24 1.86
37-38 37.50 540 6.48 1.62
39.5-40 39.75 275 6.60 1.50
41-42 41.50 540 6.48 1.62
43-44 43.50 565 6.78 1.32
45.5-46 45.75 280 6.72 1.38
47-48 47.50 565 6.78 1.32
49-50 49.50 560 6.72 1.38
52-52 51.50 660 7.92 0.18
53-54 53.50 605 7.26 0.84
55.5-56 55.75 300 7.20 0.90
57-58 57.50 555 6.66 1.44


















Treatment: Duff Intact Rainfall Intensity: 7.7 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.70
1-2 1.50 0 0.00 7.70
2-3 2.50 10 0.12 7.58
3-4 3.50 12.5 0.15 7.55
4-5 4.50 15 0.18 7.52
5-6 5.50 40 0.48 7.22
6-7 6.50 125 1.50 6.20
7-8 7.50 210 2.52 5.18
8-9 8.50 275 3.30 4.40
9-10 9.50 380 4.56 3.14
10-12 11.00 690 4.14 3.56
12-14 13.00 775 4.65 3.05
15-16 15.50 445 5.34 2.36
17-18 17.50 475 5.70 2.00
19-20 19.50 470 5.64 2.06
21-22 21.50 480 5.76 1.94
23-24 23.50 485 5.82 1.88
25-26 25.50 510 6.12 1.58
27-28 27.50 515 6.18 1.52
29-30 29.50 530 6.36 1.34
31-32 31.50 530 6.36 1.34
33-34 33.50 530 6.36 1.34
35-36 35.50 540 6.48 1.22
37-38 37.50 530 6.36 1.34
39-40 39.50 525 6.30 1.40
41-42 41.50 520 6.24 1.46
43-44 43.50 515 6.18 1.52
45-46 45.50 565 6.78 0.92
47-48 47.50 525 6.30 1.40
49-50 49.50 570 6.84 0.86
52-52 51.50 540 6.48 1.22
53-54 53.50 540 6.48 1.22
55-56 55.50 530 6.36 1.34
57-58 57.50 545 6.54 1.16


















Treatment: Duff Removed Rainfall Intensity: 7.35 cm/hr
Time Mid point Volume Sample wt. Filter wt. Sample wt. Runoff rate Infiltration rate
(min) (min) (ml) with filter (g) (g) (g) (cm/hr) (cm/hr)
0-1 0.50 0 4.99 4.94 0.05 0.00 7.35
1-2 1.50 0 4.98 4.98 0 0.00 7.35
2-3 2.50 10 5.04 5.02 0.02 0.12 7.23
3-4 3.50 14 5 4.98 0.02 0.17 7.18
4-5 4.50 10 4.99 4.98 0.01 0.12 7.23
5-6 5.50 12 4.92 4.92 0 0.14 7.21
6-7 6.50 39 5.08 5.03 0.05 0.47 6.88
7-8 7.50 291 5.49 4.89 0.6 3.49 3.86
8-9 8.50 469 5.78 4.93 0.85 5.63 1.72
9-10 9.50 521 5.86 5.02 0.84 6.25 1.10
10-12 11.00 791 6.31 5 1.31 4.75 2.60
13-14 13.50 580 5.52 4.94 0.58 6.96 0.39
15-16 15.50 613 5.55 5.01 0.54 7.36 -0.01
17-18 17.50 650 5.52 4.95 0.57 7.80 -0.45
19-20 19.50 588 5.42 5 0.42 7.06 0.29
21-22 21.50 690 5.47 5.02 0.45 8.28 -0.93
23-24 23.50 628 5.43 5 0.43 7.54 -0.19
25-26 25.50 594 5.34 4.99 0.35 7.13 0.22
27-28 27.50 601 5.36 4.94 0.42 7.21 0.14
29-30 29.50 629 5.42 4.99 0.43 7.55 -0.20
31-32 31.50 636 5.35 4.97 0.38 7.63 -0.28
33-34 33.50 645 5.36 5.02 0.34 7.74 -0.39
35-36 35.50 635 5.45 5.12 0.33 7.62 -0.27
37-38 37.50 624 5.29 4.98 0.31 7.49 -0.14
39-40 39.50 592 5.29 5.01 0.28 7.10 0.25
41-42 41.50 628 5.33 5.01 0.32 7.54 -0.19
43-44 43.50 613 5.23 4.99 0.24 7.36 -0.01
45-46 45.50 569 5.27 4.99 0.28 6.83 0.52
47-48 47.50 626 5.36 5.05 0.31 7.51 -0.16
49-50 49.50 558 5.23 4.95 0.28 6.70 0.65
52-52 51.50 608 5.33 5.04 0.29 7.30 0.05
53-54 53.50 604 5.3 5 0.3 7.25 0.10
55-56 55.50 600 5.33 5.1 0.23 7.20 0.15
57-58 57.50 579 5.27 5.02 0.25 6.95 0.40


















Treatment: Duff Intact Rainfall Intensity: 7.56 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.58
1-2 1.50 0 0.00 7.58
2-3 2.50 0 0.00 7.58
3-4 3.50 0 0.00 7.58
4-5 4.50 0 0.00 7.58
5-6 5.50 0 0.00 7.58
6-7 6.50 60 0.72 6.86
7-8 7.50 65 0.78 6.80
8-9 8.50 80 0.96 6.62
9-10 9.50 80 0.96 6.62
10-12 11.00 160 0.96 6.62
12-14 13.00 240 1.44 6.14
14-16 15.00 320 1.92 5.66
16-18 17.00 320 1.92 5.66
18-20 19.00 380 2.28 5.30
20-22 21.00 430 2.58 5.00
22-24 23.00 370 2.22 5.36
24-26 25.00 380 2.28 5.30
26-28 27.00 450 2.70 4.88
28-30 29.00 400 2.40 5.18
30-32 31.00 440 2.64 4.94
32-34 33.00 380 2.28 5.30
34-36 35.00 380 2.28 5.30
36-38 37.00 460 2.76 4.82
38-40 39.00 350 2.10 5.48
40-42 41.00 400 2.40 5.18
42-44 43.00 440 2.64 4.94
44-46 45.00 480 2.88 4.70
46-48 47.00 440 2.64 4.94
48-50 49.00 450 2.70 4.88
50-52 51.00 440 2.64 4.94
52-54 53.00 510 3.06 4.52
54-56 55.00 490 2.94 4.64
56-58 57.00 510 3.06 4.52


















Treatment: Duff Removed Rainfall Intensity: 7.6 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.60
1-2 1.50 10 0.12 7.48
2-3 2.50 20 0.24 7.36
3-4 3.50 45 0.54 7.06
4-5 4.50 160 1.92 5.68
5-6 5.50 210 2.52 5.08
6-7 6.50 260 3.12 4.48
7-8 7.50 280 3.36 4.24
8-9 8.50 320 3.84 3.76
9-10 9.50 480 5.76 1.84
10-12 11.00 930 5.58 2.02
13-14 13.50 450 5.40 2.20
15-16 15.50 580 6.96 0.64
17-18 17.50 590 7.08 0.52
19-20 19.50 570 6.84 0.76
21-22 21.50 530 6.36 1.24
23-24 23.50 570 6.84 0.76
25-26 25.50 600 7.20 0.40
27-28 27.50 600 7.20 0.40
29-30 29.50 580 6.96 0.64
31-32 31.50 600 7.20 0.40
33-34 33.50 610 7.32 0.28
35.5-36 35.75 340 8.16 -0.56
37-38 37.50 610 7.32 0.28
39-40 39.50 670 8.04 -0.44
41-42 41.50 620 7.44 0.16
43-44 43.50 660 7.92 -0.32
45-46 45.50 640 7.68 -0.08
47-48 47.50 645 7.74 -0.14
49-50 49.50 620 7.44 0.16
52-52 51.50 580 6.96 0.64
53-54 53.50 940 6.58 1.02
55-56 55.50 480 5.76 1.84
57-58 57.50 500 6.00 1.60


















Treatment: Duff Intact Rainfall Intensity: 7.26 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.28
1-2 1.50 10 0.12 7.16
2-3 2.50 35 0.42 6.86
3-4 3.50 120 1.44 5.84
4-5 4.50 150 1.80 5.48
5-6 5.50 180 2.16 5.12
6-7 6.50 230 2.76 4.52
7-8 7.50 250 3.00 4.28
8-9 8.50 300 3.60 3.68
9-10 9.50 300 3.60 3.68
10-12 11.00 715 4.29 2.99
12-14 13.00 760 4.56 2.72
14-16 15.00 820 4.92 2.36
16-18 17.00 930 5.58 1.70
18-20 19.00 925 5.55 1.73
20-22 21.00 910 5.46 1.82
22-24 23.00 910 5.46 1.82
24-26 25.00 950 5.70 1.58
26-28 27.00 985 5.91 1.37
28-30 29.00 1040 6.24 1.04
31-32 31.50 580 6.96 0.32
33-34 33.50 600 7.20 0.08
35-36 35.50 570 6.84 0.44
37-38 37.50 630 7.56 -0.28
39-40 39.50 545 6.54 0.74
41-42 41.50 560 6.72 0.56
43.5-44 43.75 350 8.40 -1.12
45-46 45.50 580 6.96 0.32
47-48 47.50 600 7.20 0.08
49-50 49.50 560 6.72 0.56
52-52 51.50 630 7.56 -0.28
53-54 53.50 700 8.40 -1.12
55-56 55.50 620 7.44 -0.16
57-58 57.50 580 6.96 0.32


















Treatment: Duff Removed Rainfall Intensity: 8.33 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 8.32
1-2 1.50 45 0.54 7.78
2-3 2.50 210 2.52 5.80
3-4 3.50 350 4.20 4.12
4-5 4.50 420 5.04 3.28
5-6 5.50 450 5.40 2.92
6-7 6.50 480 5.76 2.56
7-8 7.50 490 5.88 2.44
8-9 8.50 500 6.00 2.32
9-10 9.50 530 6.36 1.96
11-12 11.50 530 6.36 1.96
13-14 13.50 580 6.96 1.36
15-16 15.50 580 6.96 1.36
17-18 17.50 600 7.20 1.12
19-20 19.50 580 6.96 1.36
21-22 21.50 570 6.84 1.48
23-24 23.50 570 6.84 1.48
25-26 25.50 600 7.20 1.12
27-28 27.50 580 6.96 1.36
**29-30 29.50  -  -  -
31-32 31.50  -  -  -
33-34 33.50  -  -  -
35-36 35.50  -  -  -
37-38 37.50  -  -  -
39-40 39.50  -  -  -
41-42 41.50  -  -  -
43-44 43.50  -  -  -
45-46 45.50  -  -  -
47-48 47.50  -  -  -
49-50 49.50  -  -  -
52-52 51.50  -  -  -
53-54 53.50  -  -  -
55-56 55.50  -  -  -
57-58 57.50  -  -  -
59-60 59.50  -  -  -  

















Treatment: Duff Intact Rainfall Intensity: 8.98 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 10 0.12 8.86
1-2 1.50 15 0.18 8.80
2-3 2.50 15 0.18 8.80
3-4 3.50 20 0.24 8.74
4-5 4.50 20 0.24 8.74
5-6 5.50 365 4.38 4.60
6-7 6.50 515 6.18 2.80
7-8 7.50 560 6.72 2.26
8-9 8.50 545 6.54 2.44
9-10 9.50 590 7.08 1.90
10.5-12 11.25 830 6.64 2.34
12.5-14 13.25 930 7.44 1.54
14.5-16 15.25 925 7.40 1.58
16.5-18 17.25 860 6.88 2.10
18.5-20 19.25 935 7.48 1.50
20.5-22 21.25 945 7.56 1.42
22.5-24 23.25 945 7.56 1.42
24.5-26 25.25 950 7.60 1.38
26.5-28 27.25 900 7.20 1.78
28.5-30 29.25 950 7.60 1.38
30.5-32 31.25 945 7.56 1.42
**32.2-34 33.50 955 8.60 0.39
34.2-36 35.50 945 8.51 0.48
36.2-38 37.50 940 8.46 0.52
38.2-40 39.50 930 8.37 0.61
40.2-42 41.50 995 8.96 0.03
42.2-44 43.50 945 8.51 0.48
44.2-46 45.50 980 8.82 0.16
46.2-48 47.50 945 8.51 0.48
48.2-50 49.50 1005 9.05 -0.06
50.2-52 51.50 915 8.24 0.75
52.2-54 53.50 905 8.15 0.84
54.2-56 55.50 975 8.78 0.21
56.2-58 57.50 930 8.37 0.61
58.2-60 59.50 930 8.37 0.61  

















Treatment: Duff Removed Rainfall Intensity: 7.99 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 0 0.00 7.99
1-2 1.50 35 0.42 7.57
2-3 2.50 45 0.54 7.45
3-4 3.50 50 0.60 7.39
4-5.5 4.25 65 0.52 7.47
5.5-6 5.25 30 0.72 7.27
6-7 6.50 60 0.72 7.27
7-8 7.50 80 0.96 7.03
8-9 8.50 150 1.80 6.19
9-10 9.50 185 2.22 5.77
10-12 11.00 405 2.43 5.56
12-14 13.00 530 3.18 4.81
14-16 15.00 650 3.90 4.09
16-18 17.00 470 2.82 5.17
18-20 19.00 590 3.54 4.45
20-22 21.00 610 3.66 4.33
22-24 23.00 565 3.39 4.60
24-26 25.00 650 3.90 4.09
26-28 27.00 630 3.78 4.21
28-30 29.00 615 3.69 4.30
30-32 31.00 660 3.96 4.03
32-34 33.00 700 4.20 3.79
34-36 35.00 710 4.26 3.73
36-38 37.00 640 3.84 4.15
38-40 39.00 695 4.17 3.82
40-42 41.00 770 4.62 3.37
42-44 43.00 785 4.71 3.28
44-46 45.00 730 4.38 3.61
46-48 47.00 750 4.50 3.49
48-50 49.00 825 4.95 3.04
50-52 51.00 750 4.50 3.49
52-54 53.00 755 4.53 3.46
54-56 55.00 730 4.38 3.61
56-58 57.00 825 4.95 3.04


















Treatment: Duff Intact Rainfall Intensity: 8.4 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 20 0.24 8.16
1-2 1.50 25 0.30 8.10
2-3 2.50 35 0.42 7.98
3-4 3.50 50 0.60 7.80
4-5 4.50 50 0.60 7.80
5-6 5.50 50 0.60 7.80
6-7 6.50 50 0.60 7.80
7-8 7.50 50 0.60 7.80
8-9 8.50 65 0.78 7.62
9-10 9.50 120 1.44 6.96
10-12 11.00 315 1.89 6.51
12-14 13.00 400 2.40 6.00
14-16 15.00 490 2.94 5.46
16-18 17.00 530 3.18 5.22
18-20 19.00 580 3.48 4.92
20-22 21.00 540 3.24 5.16
22-24 23.00 570 3.42 4.98
24-26 25.00 610 3.66 4.74
26-28 27.00 570 3.42 4.98
28-30 29.00 630 3.78 4.62
30-32 31.00 650 3.90 4.50
32-34 33.00 610 3.66 4.74
34-36 35.00 610 3.66 4.74
36-38 37.00 630 3.78 4.62
38-40 39.00 640 3.84 4.56
40-42 41.00 635 3.81 4.59
42-44 43.00 660 3.96 4.44
44-46 45.00 640 3.84 4.56
46-48 47.00 660 3.96 4.44
48-50 49.00 675 4.05 4.35
50-52 51.00 640 3.84 4.56
52-54 53.00 660 3.96 4.44
54-56 55.00 640 3.84 4.56
56-58 57.00 660 3.96 4.44


















Treatment: Duff Removed Rainfall Intensity: 7.6 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 50 0.60 7.00
1-2 1.50 50 0.60 7.00
2-3 2.50 45 0.54 7.06
3-4 3.50 45 0.54 7.06
4-5 4.50 50 0.60 7.00
5-6 5.50 60 0.72 6.88
6-7 6.50 70 0.84 6.76
7-8 7.50 115 1.38 6.22
8-9 8.50 145 1.74 5.86
9-10 9.50 180 2.16 5.44
10-12 11.00 370 2.22 5.38
12-14 13.00 400 2.40 5.20
15-16 15.50 460 2.76 4.84
17-18 17.50 450 2.70 4.90
19-20 19.50 520 3.12 4.48
21-22 21.50 520 3.12 4.48
23-24 23.50 560 3.36 4.24
25-26 25.50 560 3.36 4.24
27-28 27.50 600 3.60 4.00
29-30 29.50 610 3.66 3.94
31-32 31.50 630 3.78 3.82
33-34 33.50 625 3.75 3.85
35-36 35.50 650 3.90 3.70
37-38 37.50 610 3.66 3.94
39-40 39.50 630 3.78 3.82
41-42 41.50 630 3.78 3.82
43-44 43.50 645 3.87 3.73
45-46 45.50 630 3.78 3.82
47-48 47.50 650 3.90 3.70
49-50 49.50 630 3.78 3.82
52-52 51.50 600 3.60 4.00
53-54 53.50 630 3.78 3.82
55-56 55.50 660 3.96 3.64
57-58 57.50 610 3.66 3.94


















Treatment: Duff Intact Rainfall Intensity: 8.26 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 45 0.54 7.72
1-2 1.50 70 0.84 7.42
2-3 2.50 65 0.78 7.48
3-4 3.50 170 2.04 6.22
4-5 4.50 370 4.44 3.82
5-6 5.50 475 5.70 2.56
6-7 6.50 520 6.24 2.02
7-8 7.50 505 6.06 2.20
8-9 8.50 535 6.42 1.84
9-10 9.50 540 6.48 1.78
10-12 11.00 1035 6.21 2.05
13-14 13.50 665 7.98 0.28
15-16 15.50 650 7.80 0.46
17-18 17.50 730 8.76 -0.50
19-20 19.50 710 8.52 -0.26
21-22 21.50 690 8.28 -0.02
23-24 23.50 660 7.92 0.34
25-26 25.50 610 7.32 0.94
27-28 27.50 665 7.98 0.28
29-30 29.50 710 8.52 -0.26
31-32 31.50 660 7.92 0.34
33-34 33.50 670 8.04 0.22
35-36 35.50 710 8.52 -0.26
37-38 37.50 705 8.46 -0.20
39-40 39.50 715 8.58 -0.32
41-42 41.50 705 8.46 -0.20
43-44 43.50 690 8.28 -0.02
45-46 45.50 690 8.28 -0.02
47-48 47.50 685 8.22 0.04
49-50 49.50 685 8.22 0.04
52-52 51.50 705 8.46 -0.20
53-54 53.50 690 8.28 -0.02
55-56 55.50 720 8.64 -0.38
57-58 57.50 700 8.40 -0.14


















Treatment: Duff Removed Rainfall Intensity: 7.89 cm/hr
Time Mid point Volume Runoff rate Infiltration rate
(min) (min) (ml) (cm/hr) (cm/hr)
0-1 0.50 30 0.36 7.44
1-2 1.50 45 0.54 7.26
2-3 2.50 60 0.72 7.08
3-4 3.50 230 2.76 5.04
4-5 4.50 360 4.32 3.48
5-6 5.50 500 6.00 1.80
6-7 6.50 570 6.84 0.96
7-8 7.50 520 6.24 1.56
8-9 8.50 570 6.84 0.96
9-10 9.50 550 6.60 1.20
11-12 11.50 635 7.62 0.18
13-14 13.50 660 7.92 -0.12
15-16 15.50 595 7.14 0.66
17-18 17.50 590 7.08 0.72
19-20 19.50 615 7.38 0.42
21-22 21.50 630 7.56 0.24
23-24 23.50 620 7.44 0.36
25-26 25.50 710 8.52 -0.72
27-28 27.50 615 7.38 0.42
29-30 29.50 630 7.56 0.24
31-32 31.50 640 7.68 0.12
33-34 33.50 660 7.92 -0.12
35-36 35.50 650 7.80 0.00
37-38 37.50 620 7.44 0.36
39-40 39.50 600 7.20 0.60
41-42 41.50 615 7.38 0.42
43-44 43.50 595 7.14 0.66
45-46 45.50 610 7.32 0.48
47-48 47.50 610 7.32 0.48
49-50 49.50 595 7.14 0.66
52-52 51.50 620 7.44 0.36
53-54 53.50 590 7.08 0.72
55-56 55.50 610 7.32 0.48
57-58 57.50 600 7.20 0.60





Thin Section Pictographs 
 
   
  
    
 









    
 
    
 









    
 
    
 












B.   
 
Scanning Electron microscope images, depicting the s ructural difference  
between (A) white and (B) black ash. 
